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VIEWS, NEWS AND INTERVIEWS. 


? 


‘‘In the early days,” said a tele- 
phone pioneer, ‘‘I put up a grounded 
circuit telephone for an old codger in 
Cincinnati. I connected the ground 
side of the circuit to the gas-pipe in 
his office, and he got mad as fury. 
He said he'd be gosh-swiggled if he 
was going to supply gas to the tele- 
phone company to help run their tele- 
phones. He said he’d pay the telephone 
rental all right, but_he thought it was 
pretty mean of the company to tap 
his gas with their little pipes that 
ran the instrument. I had hard 
work to pacify the old fellow and ex- 
plain things to him.” 





William H. Hoxie, of Plymouth, 
Mass.,. was struck by lightning the 
other day, the current passing down 
the bell rope at the Congregational 
Church while he was ringing the bell. 





According to advices from Detroit 
Tom L. Johnson. who lately disposed of 
his Brooklyn street railway interests, 
is not going to retire from the busi- 
ness. It has been learned that he has 
made arrangements to invade London, 
Eng., and it is understood that his 
plans for building an electric street 
railway system there have been com- 
pleted. Al Johnson, who recently 
spent some time in London, has, it is 
stated, worked out all the preliminary 
details, and construction on the pro- 
posed lines will shortly begin. Will- 
iam L. Johnson has broken up his 
home in Detroit, and wili sail for 
London shortly. He will superintend 
part of the construction, and, it is 
understood, will take some experts 
along with him. It will be the biggest 
enterprise the Johnsons have em- 
barked in during their successful 
career in street railway building. 





‘*T understand old Gotrox made his 
fortune out of a simple invention.” 
‘*No. Out of a simple inventor.” 





A consolidation of electric roads and 
scenic interests has just been per- 
fected, and by it the electric roads in 
the vicinity of Niagara Falls, N. Y., 
will all fall into the hands of a syndi- 


eate having a capital of $25,000,000. 
The roads purchased by the syndicate 
are the Buffalo Railway Company, the 
Buffalo Traction Company, the Buf- 
falo & Niagara Falls Electric road, 
the Buffalo &. Lockport Electric 
road, the Buffalo, Bellevue & Lan- 
caster road, and the Niagara Falls 
Park & River Railway, the latter the 


lines. General Ludlow has also con- 
sented to the use of the overhead 
trolley system in that city. 





A cable dispatch from London says 
that, in the House of Commons on 
March 6, the Right Hon. R. W. Han- 
bury, Financial Secretary to the Treas- 
ury, gave the details of a government 
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ELeEctTrRIc LOCOMOTIVE FOR UNDERGROUND 


RAILWAY CONSTRUCTION IN LONDON. 


electric road that runs along the river 
bank on the Canadian side, from 
Chippewa to Queenston, Ont. The 
Hon. W. Carlyle Ely is credited with 
having perfected the consolidation. 





General Ludlow, in command of 
Havana, has consented to the equip- 
ment with electricity of the Guanaba- 
coa street-car lines, and work will be- 
gin at once. These lines are owned 
by the Harvey syndicate, which will 
operate them in connection with the 
recently purchased Reglu Ferry as 
feeders for the Havana street-car 


scheme to spend $10,000,000 in de- 
veloping telephonic communication 
in the United Kingdom. The House 
approved the plan, and the govern- 
ment’s proposals will be embodied in 
a bill. 


The Canadian Government has de- 
cided to construct a telegrapb line to 
connect the Yukon territory with 
British Columbia. A party of engi- 
neers has left to commence work. The 
plan of the Minister of Public Works 
is to construct a line of telegraph be- 


tween Lake Bennett and Dawson City 
at once. 
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Contractors’ Electric Locomotive 
for Underground Work in 
London. 

The werk of tunneling for the deep- 
level underground electric railway be- 
tween Waterloo and Baker street, 
London, is proceeding at a rapid 
pace. An interesting feature of the 
contracting work during the construc- 
tion of this line will be the use of a 
special type of electric locomotive on 
the temporary railway over which the 
material will be hauled to the shaft 
recently sunk below the Thames, at 
Charing Cross. Six locomotives for 
this work are being made by Messrs. 
Thomas Parker, Limited, of Wolver- 
hampton. One of these locomotives, 
now completed, is shown in the ac- 
companying illustration from the 
London Electrician. The locomotives 
have been designed by Messrs. Thomas 
Parker, Limited, to meet strin- 
gent conditions laid down in Messrs. 
Burstall and Monkhouse’s specifica- 
tion, which provides, among other 
things, that the maximum width over 
all must not exceed three feet. All the 
working parts are covered, being, at 
the same time, easy of access. The 
motor is enclosed in a cast-iron case, 
with a lid to give access to the com- 
mutator, and there is a glass window 
over the commutator to allow of 
ready inspection. The motor case 
serves as a seat for the motorman. 
The switch-box is built into the rail- 
ing round the locomotive platform, 
an arrangement which permits of the 
conductors being carried through the 
tubes forming the frame. Current is 
collected from an overhead trolley 
wire by means of a trolley roller, and 
the head room over the car to the 
trolley wire is naturally considerably 
below usual trolley practice. This 
arrangement for collecting the current 
allows of a greater latitude in putting 
up a temporary trolley wire as regards 
centering, while, at the same time, 
permitting the locomotive to pass 
through comparatively low passages. 
Where the head room is extremely 
small the canopy can be removed in 
order to bring the locomotive through. 
From the trolley collector the current 
passes to the switch and controller 
box, and then to a single-series motor, 
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the armature of which is wound with 
Messrs. Parker’s Eickemeyer winding. 
The return current, as usual, is taken 
through the track rails, which, by the 
way, are at 18 inches gage. The cur- 
rent is supplied at 200 volts, and at 
this pressure each locomotive develops 
from 15 B. H. P. to 20 B. H. P., and 
will run at a speed of 10 miles an hour 
on the level. The motor is geared by 
double helical gearing to both the 
locomotive axles, thus giving the 
maximum possible adhesion to the 
rails and allowing of heavy hauls up 
steep gradients, if necessary. ‘The 
starting and reversing motions are 
controlled by one handle,which breaks 
a reversing switch fixed at the top of 
the switch-box, and geared to a re- 
sistance switch, with platinoid coils 
inside the box. ‘There are two elec- 
tric headlights, arranged to swivel, 
one side of the Jamp being of clear 
glass and the other of red. ‘The ar 
rangement of the locomotive, as will 
be seen from the illustration, permits 
of its being worked in either direction 
without necessitating changing the 
position of the driver, who has a clear 
view in all directions. From his seat 
on the motor box he can work the 
switch, the sand-box lever and the 
brake, which acts on ail four wheels. 


-—-_- a 


LITERARY. 


Summarizing the battle of San 
Juan in the April Seridner, Governor 
Roosevelt says: ‘I think we suffered 
more heavily than the Spanish did in 
killed and wounded, though we also 
captured some scores of prisoners. It 
would have been very extraordinary 
if the reverse was the case, for we did 
the charging.” 


The London letters which are con- 
tributed to Harper’s Weekly by 
Arnold White are such as one would 
expect from a man who was the inti- 
mate friend of Gladstone, and who is 
at present in close touch with Lord 
Salisbury. His letters are ideal dis- 
cussions of men and events of inter- 
national importance, and are written 
in the most polished and refined 
style. Mr. White knows as much 
about international politics as any 
living man, and his long experience 
in European courts makes him thor 
oughly conversant with the impor- 
tant questions of Europe. He is a 
typical example of the medern Eng- 
lishman, and those who read _ his let- 
ters will agree that they constitute 
the most concise and comprehensive 
record of English life aud politics 
that can be found in any American 
periodical. 
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PATENT SYSTEMS OF THE UNITED © 
STATES AND FOREIGN COUN- 
TRIES COMPARED. 





ABSTRACT OF A PAPER READ BEFORE 
THE CHICAGO ELECTRICAL ASSO- 
CIATION, MARCH 3, 1899, BY 
W. CLYDE JONES. 





The possession of a patent system 
is the highest test of the civilization 
of a people. The last species of 
property to be recognized is the 
product of the 
tangible subject-matter the right to 
ownership in which can not be phys- 
ically asserted, but must rest in the 
recognition and good-will of the 
populace. 

The evolution of the patent system 
among nations has been toward the 
growth of the patent privilege and 
the removal of restrictions in its 
grant and enjoyment, and the prin- 
cipal nations of the world have ad- 
vanced far in this direction, while the 
United States stands preeminently 
first and foremost... During its brief 
life, as the life@f nations is reckoned, 
the United States has given to the. 
world in number of. inventions more 
than any two of the other nations, 
and as for quality, the steamboat, the 
cotton gin, the sewing machine, the 
telegraph, the telephone, the phono- 
graph, the commercial arc lamp and 
the incandescent lamp form a. list 
which can not be approached by any 
other nation, and in connection with 
which but one nation, Great Britain, 
with the steam engine, the railway 
and the Bessemer process, is worthy 
of mention. 

The patent system of the United 
States is the result of the enactment 
of Congress, founded on the clause of 
the constitution authorizing the en- 
couragement of science and art by 
the granting of patents and copy- 
rights, for limited. periods, to inven- 
tors and authors. The spirit of our 
patent system is, however, derived 
from that of Great Britain, improved 
in many particulars, and the patent 
systems of the other foreign countries 
are modeled after that of Great 
Britain, with the frequent embodi- 
ment of more or less of the char- 
acteristic features of the. srstem 
of the United States. While it 
can not be questioned that the sys- 
tems of foreign countries contain 
some points of advantage over our 
own, the patent system of the United 
States, by its remarkable and un- 
equaled success, must be admitted to 
possess. as a whole, advantages over 
all other systems. It is worthy of 
note that the amendments in the laws 


intellect, that in- » 





of foreign countries have rather been 
a departure from the mother system 
of Great Britain and an approach to 
the system of the United States. 

The principal difference between 
the patent systems of the United 
States and foreign countries may be 
enumerated as follows : 

1. The United States protects the 
inventor by granting the patent only 
to the first and original inventor, 
while some of the foreign countries 
grant the patent to the first to apply. 
2. The United States provides an 
examining corps to assist the inventor 
in determining the state of the art 
‘and the true scope of his invention, 
whereas most of the foreign countries 
grant the patent as requested without 
inquiry as to novelty. 

3. The United States gives to the 
inventor a preliminary period of two 
years within which to try his inven- 
tion by public use to determine its 
practicability and value, before ap- 
plying for a patent, while in foreign 
countries the knowledge or use of the 
invention in the country prior to the 
application invalidates the patent. 

4. The United States places no re- 
quirement upon the practicing 


working of the invention, while for-, 


oo. 


eign countries ,usi#ally require the 
putting ofathe, ingotatton into practi- 
cal operation within a definite period. 

5. The United States places no 
restriction upon the importation of 
the patented device, whereas such 
restriction is imposed by some of the 
foreign countries. 

6. The United States requires the 


payment of no taxes after the grant” 


of the patent, whereas the foreign 
countries usually exact a yearly tax 
or annuity increasing from year to 
year, the failure to pay which causes 
« forfeiture of the patent. 

7. In some of the foreign countries 
a compulsory grant of licenses is pro- 
vided for, where the patentee refuses 
or is unable to fill the demand for the 
article, while in the United States 
compulsory licenses are not provided. 

8. In the United States the term 
of the patent begins to run from the 
grant of the patent, while in the 
foreign countries the term usually 
dates from the filing of the applica- 
tion. 

9. Some foreign countries provide 
that the domestic patent shall expire 
with the first foreign patent to expire 
on the same invention. About a 
year ago a similar provision in the 
laws of the United States was re- 
pealed. 

Besides the above there are many 
differences of minor importance. 

As to the second, the examining 
corps as provided in the United 
States comprises a number of trained 
experts experienced in the various 
lines of industry, who, upon the filing 
of an application for a patent, exam- 
ine into the novelty of the invention 
aud make a report thereon. The 
etters-patent are in the nature of a 
contract between the inventor and 
the government, the consideration 
flowing from the inventor being the 
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complete disclosure of his inven- 
tion so that the -public may en- 
joy it after the expiration of the 
patent, and the consideration on the 
part of the government being the 
grant of an exclusive monopoly to 
practice the invention for a term of 
years. The examiners are, in effect, 
attorneys for the government, and 
the application for a patent is in the 
nature of the first draft of a contract 
which is submitted for their consid- 
eration. In the application the in- 
ventor outlines the scope of the 
monopoly to which he believes him- 
self entitled in view of the:pgior art 
us the inventor understandsfit. If, 
in his examination, the . examiner 
discovers prior patents, publications 
or uses which render the real inven 
tion narrower than the inventor sup: 
posed, he is called upon to redraft his 
claims which set forth the essential 
novelty of the invention. By amend- 
ment the inventor brings his claims 
to the scope commensurate with 
the state of the art, and as thus 
amended the application matures 
into the letters-patent. If the ex- 
aminer finds no novelty in the in- 
vention, the application is rejected 
upon the cited instances of prior in- 
vention. From an adverse decision 
of the examiner an appeal lies to the 
Board of Examiners-in-Chief, con- 
sisting of three judges, and from 
their adverse decision appeal may be 
taken to the Commissioner of Patents; 
and from his decision to the Court of 
Appeals of the District of Columbia. 
As a final resort the inventor may 
bring a bill in equity in the federal 
courts to compel the Commissioner of 
Patents to issue the patent. The in- 
ventor thus has ample recourse if he 
considers the action of the examiner 
erroneous. 

Germany has adopted the Ameri- 
can system of. examination as .to 
novelty preliminary to the grant of 
the letters-patent, as have also to a 
degree Canada, Denmark, Sweden 
‘and a few other countries. 





ape 
Street Railroad Accidents. 


The record of accidents on street 
railroads is compiled by the Railroad 
Gazette as follows: 

1898 1897. 1896. 


No. of accidents........ 133 108 182 
No. of person: killed... 27 31 37 
No. of personsivjured.. 378 355 545 298 100 


A few of these accidents were on 
cable railroads, but nearly all occurred 
on electric lines. The worst one: of 
the year was that at Cohoes, N. Y., 
in September, where 15 passengers 
were killed on a steam railroad cross- 


ing. 





1895. 1894, 


117~—s« 61 
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Anillgal sexes 
A Pointer on Advertising. 
[From an unidentified source.] 

A man who carries on his business 
without advertising is like a man 
sitting in a street car and winking 
at a pretty girl through a pair of 
green goggles. He may know what 
he is doing, but no one else does. 
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The City of London Electric Light- 
ing Company’s Works. 

In the illustration herewith is 
shown a group of Brush alternators 
forming a part of the immense cen 
tral station plant in London, Eng., 
operated by the City of London Elec- 
tric Lighting Company. According 
to our London namesake. from which 
the illustration and the following par- 
ticulars are taken, the power -works 
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the Thames for condensing purposes. 
Centrifugal pumps are employed, two 
being driven by steam engines, and a 
smaller set are connected to electric 
motors. 

The water is drawn up from the 
river through large pipes, which are 
laid several feet below the level of the 
river bed, and a complete system of 
valves enables these pipes to be con- 
trolled as required, for there are three 


The engine-room is one long build- 
ing having a gallery on each side, the 
dimensions being 430 feet long and 45 
feet wide. The walls are built with 
white glazed bricks with some orna- 
mentation, the advantage of cleanli- 
ness in a building of such importance 
being most essential. 

In the center of the controlling 
gallery offices are placed, having a 
view of the whole length of the room, 





Brush ALTERNATORS 


are situated at Bankside, on the south- 
side of the river, and are placed on a 
site having river frontage and extend- 
ing over several acres. 

The buildings are massive and sub- 
stantial, and yet ornamental, the 
frontage to Bankside being an im- 
posing object in this busy thorough- 
fare. A lofty building has been 
erected on the wharf, and is connected 
to the main building on the other 
side of the road by a bridge placed at 
an elevation of 50 feet. 

A fleet of barges is employed to 
bring the coal alongside this wharf, 
and acomplete equipment of hydraulic 
appliances is placed in the building, 
capable of hoisting the coal and other 
materials to a capacious bunker and 
storeroom on the top of the building. 
On the ground floor of this building 
the pumping machinery is placed, for 
the purpose of drawing water from 
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main pipes which can be used as suc 
tion or discharge pipes, and by con- 
stantly changing the direction of the 
flow of water through these pipes, it 
is possible to prevent the deposit of 
mud, and always keep them clean. 

On entering the works from the 
Bankside frontage, a large circular 
water strainer will be noticed placed 
in the line of the condensing water 
pipes. The object of this strainer is 
to intercept the large quantity of 
straw, fiber and other vegetable 
matter (with an occasional dog or 
cat), and though considerable difli- 
culty was at first caused by this ac- 
cumulation of undesirable refuse, it is 
now completely overcome by this ap- 
paratus. The machine consists of a 
slowly rotating wheel, filled with deep 
straining grids, the small amount of 
power required to drive it being sup- 
plied by an electric motor. 


and here the superintendent of the 
works and his assistants conduct the 
general control of the works. These 
offices are fitted up with a complete 
telephone exchange, connecting all 
parts of the works, and the numerous 
distributing centers in the city. 

Engines and dynamos of all sizes 
will be seen in this room, amounting 
in all to 30 sets of plant, the largest 
being capable of giving an output of 
1,500 kilowatts, or about 2,500 indi- 
cated horse-power. 

The output from these machines is 
controlled by two distinct main 
switchboards placed on the gallery to- 
gether with subsidiary switchboards 
for other purposes. 

These switchboards are constructed 
entirely of incombustible material, and 
while simplicity has been the leading 
object, every effort has been made to 
secure safety in dealing with the 
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enormous amount of power they con- 
trol. 

Three traveling cranes will be 
noticed, capable of dealing with any 
weight up to 45 tons ; all these cranes 
are driven by electric motors. 

The gallery on the opposite side of 
the room is known as the steam gal- 
lery, and provides every convenience 
for manipulating the steam-valves to 
each engine, and also the large valves 
in the main steam-pipes. This ar- 
rangement has been found of great 
utility, as complete command of the 
steam plant is secured, and facilities 
are given to shut off or discontinue 
any line of piping. 

A feature of some interest is the ar- 
rangement of the water service to feed 
the boilers, as the whole of the work 
is performed from the gallery and is 
quite distinct from the ordinary work 
of the stokers. <A large variety of 
boiler feed pumps are employed, some 
being remarkable for the smail space 
they occupy, and others are unusually 
large. 

The boiler-house adjoins the engine- 
room, and contains 33 large watet- 
tube boilers, all fed by automatic 
stokers which receive the fuel by 
chutes or tubes from the coal store 
overhead. ‘This coal store contains 
about 2,000 tons of coai, all of which is 
transported from the wharf bunker by 
means of a coal conveyer consisting 
of a long chain with broad links which 
push the coal along a trough. 

A similar conveyer removes the 
ashes from the boiler house and 
deposits them into a bucket elevator 
which enables them to be deposited 
on the wharf for removal. 

Other buildings contain machines 
for the are lighting of the streets of 
the city and continuous current for 
motive power supply. 

bes: ee 

Delaware & Atlantic Officers. 

At the annual meeting of stock- 
holders of the Delaware & Atlantic 
Telegraph and ‘Telephone Company, 
held at 15 Dey street, New York, on 
March 10, the following were elected 
directors for the ensuing year: 
Thomas T. Eckert, James Merrihew, 
John H. Cahill, Thomas Sherwin, 
H. S. Huidekover, J. E. Mitchell, 


J. M. Brown, John E. Hudson, G. 
W. E. Atkins. 
eee: 
Third Rail for the [lanhattan 
Elevated. 


It was stated last week that the 
Manhattan Railway Company, of 
New York city, had definitely decided 
to adopt the third-rail system of elec- 
tric propulsion for the elevated roads. 
It is probable that the contract for 
electrical equipment will be divided 
among two or more of the large manu- 
facturing companies. 
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New Telephone Repeater. 
To THe Epitor oF ELecTricaL REVIEW: 

Soon after the telephone was in- 
vented many ingenious inventors at- 
tempted to devise means whereby 
telephonic messages might be repeated 
from one circuit into another, and 
thus permit messages to be sent over 
much greater distances than would 
otherwise be possible. Comparatively 
little success has as yet been attained, 
and, indeed, itappears that very little 
success will ever be attained by nearly 
all the methods hitherto devised. 

So far as I am aware all other in- 
ventors have used the diaphragm of a 
receiving Bell telephone, or its equiva- 
lent, to vary the pressure on a micro 
phone transmitter at the nearer end 
of the second circuit, and so cause a 
repetition of the message in the second 
circuit. In Mr. Edison’s telephone 
repeater messages may be sent in both 
directions. In this respect it differs 
from the greater number of telephone 
repeaters devised by other inventors, 
because most of the repeaters are 
adapted to sending messages in only 
one direction, unless connections are 
continually changed by an attendant 
at the repeating station. 

I believe that most of the telephone 
repeaters which have been hitherto 
invented are used only in repeating 
messages from one circuit into a 
second, and that very few of those 
hitherto invented can transmit mes- 
sages from a second intoa third cir- 
cuit, and so on through an indefinite 
number of circuits, in a manner ana- 
logous to repeating in an indefinite 
number of telegraphic circuits. 

The reason that telephone repeaters 
are usually unsuccessful is that 
although the diaphragm of the trans- 
mitting instrument before which the 
sender speaks, vibrates with consider- 
able amplitude, so that this vibration 
can be easily be made manifest to the 
sense of touch, yet the vibration of 
the diaphragm in the receiver, which 
is used as a repeater, has so little 
amplitude that it can not be made 
manifest to the senses. Certain 
writers consider the vibration of the 
diaphragm to be merely molecular 
vibration. Hence the variation in 
pressure on the carbon transmitter of 
a telephone repeater is inconsiderable, 
and the telephone message in the 
second circuit is very weak, and the 
circuits must usually be short. 

The remedy then is to use as a 
repeater a telephone receiver which 
will speak nearly or quite as loudly 
as the person who sends the tele- 
phonic message. Are there any such 
receivers? Yes. First there is Mr. 
Edison’s rotophone, or loud-speaking 
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telephone receiver, which was in- 
vented more than 20 years ago. It 
consists in a cylinder of plaster of 
Paris, moistened with a certain solu- 
tion. Pressing against the face of 
the cylinder is a strip of platinum. 
The other end of the strip is attached 
to the diaphragm at its center. 
When the instrument is in the, tele- 
phonic circuit one wire is connected 
with the platinum spring and the 
other with the plaster of Paris cylin- 
der, whose lower half runs ina trough 
of the solution, after the manner of 
a grindstone, whose lower part runs 
in a trough of water. On turning 
the cylinder steadily, by hand or any 
other suitable motor, the strip of 
platinum is drawn forward by the 
friction of the cylinder, or released 
according as no current passes, or as 
a current passes; the extent of for- 
ward pull or release being governed 
by the current of electricity which 
comes from the sending - station. 
The action of the instrument depends 
on the variation of the friction be- 
tween the platinum and the plaster 
of Paris, moistened with the solution, 
when a varying current of electricity 
traverses both the platinum and the 
plaster of Paris. ‘The messages re- 
ceived in such an instrument are 
often louder than the voice of the 
person who speaks to the transmitting 
instrument at the distant station. 
It may be thought by many persons 
that this is untrue, in view of the 
law of conservation of energy. The 
sound of the loud-speaking receiver 
is dynamically caused by the motive 
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which rotates the magnetic cylinder. 
The electric current merely controls 
the ‘vibrations of the strip and the 
diaphragm to which it fs fastened. It 
is more difficult to rotate the cylinder 
during the reception of a message 
than when the line is idle. 

Both Edison’s and Dolbear’s re- 
ceiving telephones, which I have just 
described, are little used, because the 
ordinary Bell receiver, which is 
simpler, generally, speaks in a suf- 
ficiently loud tone. To the fact that 
many inventors are ignorant of -the 
existence of the two ingenious re- 
ceivers, I attribute the fact that little 
success, in the past, has attended the 
invention of telephone repeaters. 

Not long since it occurred to the 
writer that by using Edison’s loud- 
speaking receiver, almost or quite in 
contact with the carbon or other 
transmitter of a second circuit, a mes- 
sage spoken into the first circuit 
would be repeated, with undimin- 
ished intensity, into a second circuit, 
at the end of which, if it should be 
undesirable to have the message re 
peated into a third circuit, an ordi- 
nary Bell receiver may be used. In- 
stead of using an ordinary Bell re- 
ceiver at the end of the second cir- 
cuit, a second loud-speaking Edison 
receiver may be placed in front of 
the carbon or other transmitter of a 
third. Any number of circuits may 
be connected in this manner. It 
must not be forgotten that the vibra- 
tion of the diaphragm of the loud- 
speaking receiver is caused by the 
motive power which is applied to 


power; that is, the hand or other * turn the cylinder of plaster of Paris. 


motor which turns the cylinder of 
plaster of Paris. It is more difficult 
to turn the cylinder when receiving 
a message than it is when receiving 
none. 

The second loud-speaking receiver, 
which I shall briefly describe, is Prof. 
Amos E. Dolbear’s rotating magnetic 
receiver. It bears some resemblance 
to Mr. Edison’s instrument. The 
cylinder which rotates is a magnet 
against which aniron strip is pressed. 
When the cylindrical magnet is 
rotated by hand, orany other suitable 
motive power, the electric current 
causes a greater or less amount of at- 
tractive force for the strip against 
the rotating magnetic cylinder, which 
is drawn forward by the rotation or 
allowed to be retracted, with great 
rapidity. communicating its motions 
to a diaphragm which throws the air 
into sonorous vibrations, and by this 
means producing a copy of the voice 
of the sender at the distant station. 
In this case also the voice is caused at 
the expense of the motive power 


This is the case at each repeating 
station. The motive power applied 
to the cylinder is immediately trans- 
formed into acoustic vibrations, which 
copy the voice of the distant speaker 
with an approach to perfection. 
Hence there is no falling off in the 
loudness of the. sound, even at the 
end of the farthest circuit. Of course, 
the cylinder of each repeater would be 
kept in constant rotation, preferably 
by small electric motors during busi- 
ness hours. 

The method so far outlined is 
adapted to repeating in only one 
direction. It is very desirabie that 
the devices should be so arranged 
that messages may be repeated in 
either direction, without requiring 
the attendant operators at the repeat- 
ing stations to change the electrical 
connections, in order that a person at 
one terminal station may reply to the 
message of a person at the other ter- 
minal station. 

In order that messages may be re- 
peated in both directions with equal 


facility, I propose to have, at each 
repeating station, an Edison loud- 
speaking receiver in the circuit, along 
with the carbon or other transmitter, 
which is either in or inductively con- 
nected with this circuit. Also near 
the loud-speaking receiver of the 
nearer circuit to the sender there may 
be placed a carbon or other trans- 
mitter. Now, the loud-speaking re- 
ceivers of each eastern circuit are set 
nearly, or quite, in contact with the 
carbon or other transmitters in each 
western circuit, and the loud-speaking 
receivers of each western circuit are 
set nearly, or quite, in contact with 
the carbon or other transmitters in 
each of the eastern circuits. 

According to this method, it should 
be possible for persons in New York 
and San Francisco to converse with 
each other with the greatest ease. 
Any number of long branch lines may 
be telephonically connected with a 
main line. It should be borne in 
mind that the invention is automatic, 
consequently any parts of one or more 
continents may virtually be brought 
within speaking distance. The re- 
production of the speaker’s voice 
would be as loud as, or even louder 
than, the voice itself. The question 
has been asked, **‘ How rapidly does a 
telephonic message travel ?” I believe 
that the rate is about equal to that of 
a telegram on a telegraph line. Sig- 
nals were sent in 1868 from Cam- 
bridge, Mass , to San Francisco, Cal., 
and back in a fraction of a second. 
After deducting the ‘* armature 
times” of 13 repeaters used, the 
time was three-tenths of a second. 
As the total length of the circuit 
from Cambridge to San Francisco 
and return is twice 3,500 miles, the 
speed of electricity on this occasion 
wus 23,333 miles a second. The wires 
of long-distance telephone lines are 
sometimes mounted on very tall poles. 
When this is the case the current 
flits along with greater than its ordi- 
nary velocity. 

‘The writer’s invention consists in 
combining old inventions to produce a 
new result ;in other words, it consists 
in the combination of. say, Edison’s 
loud speaker with a carbon or other 
trausmitter, to produce loud speech 
at the end of a second circuit, or at 
the end of an indefinite number of 
circuits, after the manner herein de- 
scribed. It also consists in auto- 
matic transmission in both directions 
by using both a transmitter and a re- 
ceiver on each of the contiguous cir- 
cuits, substantially as described in 
this article. 

I have also invented modifications 
of the Edison and the Dolbear loud- 
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speaking receivers for repeaters, which 
have the advantages of simplicity and 
compactness. The modification con- 
sists in discarding the diaphragm of 
the receiver and its supporting frame, 
and in attaching the metallic strip to 
the front of the diaphragm of the 
carbon transmitter, or any other 
microphone transmitter which de- 
pends for its operation upon similar 
principles. When the cylinder is 
turned the strip vibrates and causes 
the diaphragm of the carbon trans- 
mitter to vibrate also, and vary the 
pressure on the carbon button, and 
consequently the electric current, in 
such amanner as to reproduce speech 
at the end of its corresponding circuit. 
During its repetition of a message the 
diaphragm of the carbon transmitter 
will speak, but its voice may not be 
very strong. Strength of voice here 
is not needed. Amplitude of vibra- 
tion sufficient to vary the pressure on 
the carbon button to the required ex- 
tent is what is here needed. 

Still another invention, based on 
the loud-speaking receiver, has oc- 
curred to me. It consists in placing, 
at the receiving station, a phonograph 
in front of the loud-speaking tele- 
phone receiver. The voice of this 
receiver may be as loud as that of a 
person, and the message may easily 
he recorded on the cylinder of the 
phonograph. This may be done at 
the end of the last of any number of 
cireuits connected by means of any 
telephone repeaters. A_ telephone 
message may be recorded in this 
nanner at the opposite side of a con- 
tinent from the transmitter of the 
message. ‘The phonogram may be 
removed from the driving cylinder of 
the phonograph, and it maybe sent 
to the person to whom it is addressed, 
and when he is at leisure it may be 
placed on his phonograph. When 
this is rotated it will reproduce the 
voice of his correspondent. 

JAMES ASHER. 
Dunnville, Ont., Canada, February 23. 
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Death of Frank H. Badger. 


Frank H. Badger, Jr., a well known 
electrical engineer of Moutreal, died 
suddenly of pneumonia on March 7 
at the residence of his father in Mon- 
treal. He was formerly general man- 
ager of the Montmorency Electric 
Power Company, of Quebec, and was 
well known in American electrical 
circles. He had just returned froma 
trip to St. Paul, Minn., where he had 


gone to report on a long-distance 
transmission project. Only a few 
days before his death he was in New 
York city and met many of his 
friends. He leaves a widow. 


ELECTRICAL REVIEW 


The Greenfield Flexible [etallic 
Conduit. 


The Sprague Electric Company, of 
New York city, has just brought out 
the Greenfield system of flexible me- 
tallic conduit, several details of which 
are shown in the accompanying illus- 
trations. As will be understood from 
Fig. 1. the conduit is composed of 
convex and concave metal _ strips 
wound spirally upon each other so as 
to interlock their concave surfaces 
and present their convex surfaces to 
both exterior und interior, Thus a 
smooth and comparatively frictionless 
surface, both inside and outside, is 
secured. 

The Greenfield conduit may be 
manufactured in any desired lengths, 
and as the circuit divisions in inte- 
rior wiring are never of any consider- 





Fig. 1.—GREENFIELD’S FLEXIBLE 

MerTaL.ic ConpvlrT. 
able length, it follows that under this 
system no necessity exists for a break 
in the continuity of a division from 
junction box to outlet. The advan- 
tages claimed on this point are saving 
of time, labor and cost of construc- 
tion, as well as immunity from burrs, 
structural weaknesses and breaks in 
insulation. 

By reason of the great flexibility of 
the Greenfield conduit, as well as its 
perfectly smooth and comparatively 
frictionless interior, it is entirely 
feasible to string it over beams and 
around comparatively sharp obstruc- 
tions, even to the extent of attaining 





Fie, 2.—Jomnt IN GREENFIELD’S FLEXIBLE 
METALLIC CoNnDUIT. 
an almost continuous sinuosity from 
junction box to outlet, and yet retain 
the wire freedom so essential to 
threading in or withdrawing. 
Another important feature claimed 
for the conduit is that the outer sur- 
face is such that plaster or other sur- 


facing material will rigidly adhere to 
it, thereby entirely eliminating the 
unsightly ‘‘ plaster cracks ” so fre- 
quently in evidence where rigid con- 





Fic, 3.—JuNctTion Box, GREENFTELD'S 
FLEXIBLE METALLIC ConpDuvuIT. 

duit is covered by a comparatively 
thin layer of plaster. The design of 
the conduit is such that, while afford- 
ing the greatest ease in bending to a 
curve formation, it absolutely pre- 
vents the possibility of flattening. 
The interior is thus invariably of uni- 
form diameter and symmetrical pro- 
portions. 

In Fig. 4 is shown an ordinary in- 
sulated cable armored with concave 
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Motor Vehicles in Chicago Parks. 


At a recent meeting of the South 
Park Commissioners, of Chicago, an 
application was read from Simeon D. 
Haskell. James S. Shortle and J. E. 
Otis, Jr., asking for a permit to 
operate a line of motor carriages 
through Michigan avenue and South 
Park systems. The applicants repre- 
sent $5.000,000 capital, and agree to 
pay the board 10 per cent of the net 
earnings for the exclusive privilege 
of running the line for passenger 
service. ‘The cabs to be used, if the 
project can be carried through, will 
be of magnificent design, and havea 
carrying capacity of 30 persons. 
During the Summer observatory 
coaches would be used with seats on 
top. There is a question in the 
minds of the commissioners whether 
they have the power to grant the 
permit. The applicants have the 
unqualified indorsement of property 
owners and others along the route, 
and have presented a petition signed 
by them in connection with their ap- 
plication. The only question in the 
minds of the beard is the legal side 
of it, as they are willing to favor the 
scheme. Mr. Shortle hopes to be 
able to convince the board and get 
the permit. 


~—>-— —— 
Delicate [leasurements. 


The delicacy of modern measuring 
instruments, says a London exchange, 
was strikingly shown by Prof. Vernon 
Boys’s determination of the density 
of the earth. The force which he 
then measured was, he has stated in 
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Fie. 4.—GREENFIELD’s METALLIC ARMORED CABLE. 


and convex spirally wound metal 
strips interlocking with each other in 
such manner as to effect a complete 
metallic covering and yet leaving the 


‘cable quite as flexible as before re- 


ceiving its armor. It is claimed that 
wire so protected is practically inde- 
structible. 
‘nkeceneghiliimecnicac 
PuEBLO, Coto.—The Pueblo Trac- 
tion and Electric Company has been 
incorporated ; capital, $500,000. 


a recent lecture, equivalent to a 
weight of one-twelve-millionth of a 
grain acting at the end of a lever one 
inch long. 





> 

The directors of the Electric Ve- 
hicle Company, at a meeting on 
March 8, declared an 8 per cent 
dividend on the preferred stock and 
a 2 per cent quarterly dividend on 
the common stock. The books will 
close on April 1. 
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Acetylene gas continues to announce 
itself to the public in an explosive 
fashion, which is not conducive to the 
Recently 
the list of explosions was increased by 


confidence of possible users. 


a serious one at a colliery abroad. 
One death occurred. 


ELECTRICAL REVIEW 


The great prosperity of the United 
States is practically reflected in the 
rise in value of industrial stocks. 
It is encouraging to note that elec- 
trical stocks have rapidly risen in 
consonance with the other stocks in 


the progressive list. 





Our independent telephone manu- 
facturers are talking of combining. 
**In union there is strength,” yet we 
believe a great deal of the improve- 
ment in telephone apparatus and the 
extension of the use of this most 
valuable and time-saving instrument 
may be attributed to the zeal of the 
enterprising men who have entered 
into lively competition in this field 
during the past few years. 





We present elsewhere in this issue 
of the ELectricaL Review the an- 
nual report of the Edison Electric 
Illuminating Company of New York. 
The report shows this company. to be 
one of the ablest managed and one of 
the most profitable among the central 
electric lighting stations of the world. 
In spite of a constant reduction in 
rates to customers the,gross and net 
earnings of the company show a steady 
increase from month to month and 
year to year. 





Electrolytic processes seem to be a 
fine field for the modern inventor 
who equips himself for the work. 
Many profitable enterprises are now 
in operation, many others are in the 
intermediate stage of commercial 
adaptation, but, after all, the field 
has hardly been touched. An almost 
infinite variety of chemical and metal- 
lurgical processes is in use for a wide 


range of products, and a great number 
of them is doubtless susceptible to 
improvement, and it is altogether 
probable that the electric current will 
ere long be found an able assistant in 
such enterprises. 





Every indication points to a wonder- 
fully rapid growth in the manufacture 
and exploitation of electric auto- 
strongly backed 


mobiles. Several 


and well equipped manufacturing 
firms are already in the field and 
have developed a line of vehicles 
suitable to meet practically and 
commercially the demands for a wide 


range of service. Among auto- 
mobiles, the advantages of those 
propelled by electricity are recog- 
nized and admitted, and it is gener- 
ally agreed that the electric storage 
battery affords the only practical 
means at present available for the 
profitable self-propulsion of vehicles. 
The future of the electric auto- 
mobile is assured. 


Mf 





A German investigator states that 
experiments with a totally color- blind 
person show that a color-blind eye 
may be very sensitive to Roentgen 
rays. ‘The rays appeared of a nearly 
blinding intensity to the subject 
tested, while they were only faintly 
luminous to the ordinary eye. <A 
number of experiments were made to 
test whether the rods or the cones of 
the retina were the sensitive organs 
in the case of rays. The results 
showed that the rods are more sensi- 
tive than the cones, although the lat- 
ter also perceive the rays to a lesser 
extent, as is proved by the sensitive- 
ness of the yellow spot, which'con- 
tains no rods. Interest in this won- 
derful ‘and ‘beatitiful discovery by 
Roentgen continues unabated in sci- 
entific circles, and many mysterious 
things about it are still the subject of 
experiment and study. 





Our esteemed and usually careful 
contemporary, the London Electrical 
Engineer, makes this queer suggestion 
to the superintendent of the Glasgow 
fire brigade, who complains of the 
danger to his men from the trolley 
wires in cases of fire : 

‘With the system of dividing up 
the trolley wire into sections, now so 
usually adopted, it would be only 
necessary for the engineer in charge 
of the fire brigade to earth the trolley 
wire opposite the fire in order to make 
it disconnect itself from the supply 
stations.” 

Rather an unnecessary and clumsy 
Such 


expedient, we should think. 


grounding of the trolley wire is 
wrong, and may cause uncalled-for 
damage at the power station. The 
separately-fed sections of trolley wire 
are usually many blocks in length, 
often over a mile, and the grounding 
would disable it all. It is better to 
have short sub-sections, with pole- 
switches to cut out any sub-section. 
In narrow streets in our cities, if the 
trolley wires obstruct operations at a 
fire, the wires are promptly cut at both 
sides of the fire and allowed to fall 
on the street where they cun do no 
harm. 
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PROFESSOR THOMSON ON THE 
WELSBACH LAMP. 


We publish elsewhere, in this issue 
of the ELectricaL REVIEW, a timely 
communication from Prof. Elihu 
Thomson setting forth some of his 
views on the Welsbach lamp. Professor 
Thomson asserts that he has never 


been a believer in any special lumin- 
escence idea in connection with the 


mantle constituents, and he has never 
hesitated to express. himnse.f on tie 
matter. It is interestitig to “note 
that other well informed authorities 
are to coincide 


with Professor ‘hoison’s 


gradually coming 
expressed 


opinions. 





WALL STREET AND THE ELEC. 
TRICAL STOCK MARKET: 

The industrial stocks enjoyed an 
animated and generally strong market 
during the week. The high range 
of prices seems to be still general aud 
the amount of business continues fair 
involume, ‘The bank statement for 
the week is decidedly the most favora- 
ble one issued since the first of the 
year. Copper continues strong at 18 
cents for lake brands, where any 
actual purchases can be secured. 
Manufacturers of insulated wire are 
sold ahead for from one to four 
months on certain lines of their 
products. 

On the New York Stock Exchange 
General Electric closed to-day at 118 
bid and 11834 asked, a gain of 2% 
points for the week. Edison Electric 
Illuminating of New York closed at 
193% bid and 194 asked, a loss of 
1% points for the week. ‘lheannual 
report of the company appears else- 
where in this issue of the ELEcTRICAL 
Review. Metropolitan Street Rail- 
way, of New York, closed at 252 bid 
and 252% asked, a gain of 12% 
points for the week. Third Avenue 
Railroad, of New York, closed at 216 
bid and 216% asked.a gain of 
point for the week. 

On the Boston exchange American 
Bell Telephone closed at 340 bid and 
343 asked, a loss of 7 points for the 
week. Erie Telephone closed at no 
bid price and 90 asked, a loss of 4 
points for the week. 

On the Philadelphia exchange 
Electric Storage Battery common 
closed at 137 bid and 138 asked, a 
gain of 9 points for the week and 21 
points in two weeks. Union Traction 
closed at 35% bid and 355% asked, a 
gain of % point for the week. Elec- 
tric Vehicle was not quoted to-day. 

Wall Street, March 11. 
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TESLA ON CURRENT INTER- 
RUPTERS. 
To THE EpiTor oF ELEcTricaL REviEw: 

I wish to acknowledge the receipt 
of your favor of March 11, and thank 
you for calling my attention to the 
matter of the ‘‘electrolytic current 
interrupter.” Pressing work has for 
the past few weeks claimed all my 
time, and I have been unable to 
peruse the technical périodicals, and 
it is only a few days ago that I noticed 
an article descriptive of the device. 
Upon receiving your note I have gone 
over the journals and have read the 
articles and comments that have ap- 
peared. Most of them are indicative 
of time ill-spent for the purpose of 
comprehending the requirements of 
uch-an apparatus. 

To stimulate'the ardor of the zeal- 
ous experimentérs, who believe in the 
revolutionary character of this dis- 
overy, it might be well to suggest 
one or two such simple devices for 
interrupting the current For in- 
stance, a very primitive. contrivance 
of this kind comprises a poker—yes, 
un ordinary poker, connected by 
means of a flexible cable to one of 
the mains of the generator, and a 
bathtub filled with conducting fluid 
which is connected in any suitable 
manner, through the primary of an 
induction coil, to the other pole of 
the generator. When the experi- 
menter desires to take a Roentgen 
picture, he brings the end of the 
poker to white heat, and, thrusting 
the Same into the bathtub, he will 
at once witness an astonishing phe- 
nomenon, the seething and boiling 
liquid making and breaking the cur- 
rent in’ rapid succession, and the 
powerful rays generated will at once 
convince him of the great practical 
value of this discovery. | might 
further suggest that the poker may 
be conveniently heated by means of a 
welding machine. 

Another device, entirely automatic, 
ind probably suitable for use in sub- 
urban districts, comprises two insu- 
ited metal plates, supported in any 
convenient manner, in close proximity 
to each other. ‘These plates are con- 
nected through the primary of an in- 
duction coil with the terminals of a 
generator, and are bridged by two 
novable contacts joined by a flexible 
cable.: The two contacts are both 
attached to the legs of a good-sized 
chicken standing astride on the 
plates. Heat being applied to the 
latter, muscular contractions are pro- 
duced in the legs of the chicken, 
which thus makes and breaks the 
current through the induction coil. 
Any number of such chickens may be 
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provided and the contacts connected 
in series or multiple arc, as may be 
desired, thus increasing the frequency 
of the impulses. In this manner 
fierce sparks, suitable for most pur- 
poses, may be obtained, and vacuum 
tubes may be operated, and these con- 
trivances will be found a notable im- 
provement on certain circuit-breakers 
of old, with which two enterprising 
editors undertook some years ago. to 
revolutionize the systems of electric 
lighting. The enterprising editors 
are wiser now. They are to be con- 
gratulated, and their readers, scientific 
societies and the profession, all ought 
to be congratulated, and—‘<all is well 
that ends well.” The observant ex- 
perimenter will not fail to note that 
the fierce sparks frighten the chickens, 
which are thus put into more violent 
spasms and muscular contractions, 
this again increasing the fierceness of 
the sparks, which, in return, causes a 
greater fright of the chickens and in- 
creased speed of interruptions; it is, 
in fact, as Kipling says: 
‘‘Interdependence absolute, foreseen, or- 
dained, decreed, j 
To work, ye’ll note, at any tilt. an’ every 
rate o’ speed.” 
But to return, in all earnestness, 
to the ‘‘electrolytic interrupter” de- 
scribed, this is a device with which I 
am perfectly familiar, having carried 
on extensive experiments with the 
same two or three years ago. It was 
one of many devices which I invented 
in my efforts to produce an econom- 
ical contrivance of this kind. The 
name is really not appropriate, inas- 
much as any fluid, either conducting 
or made so in any manner, as by being 
rendered acid or alkaline, or by being 
heated, may be used. I have even 
found it possible, under certain con- 
ditions, to operate with mercury. The 
device is extremely simple, but the 
great waste of energy attendant upon 
its operation and certain other defects 
make it entirely unsuitable for any 
valuable, practical purpose, and as 
far as those instances are concerned, 
in which a small amount of energy is 
needed, much better results are ob- 
tained by a properly designed me- 
chanical circuit-breaker. The ex- 
perimenters are very likely deceived 
by finding that an induction coil 
gives longer sparks when this device 
is inserted in place of the ordinary 
break, but this is due merely to the 
fact that the break is not properly de- 
signed. Of the total energy supplied 
from the mains, scarcely one-fourth 
is obtainable of that amount, which a 
well constructed mechanical break 
furnishes in the secondary, and al- 
though I have designed many im- 


“increased. 


proved forms, I have found it impos- 
sible to increase materially the econ- 
omy. Two improvements, however, 
which I found at that time nec- 
essary to introduce, I may mention 
for the benefit of those who are using 
the device. As will be readily noted, 
the small terminal is surrounded by a 
gaseous bubble,in which the makes and 
breaks are formed, generally in an 
irregular manner, by the liquid being 
driven towards the terminal at some 
point. The force which drives the liquid 
is evidently the pressure of the fluid 
column, and by increasing the fluid 
pressure in any manner the liquid is 
forced with greater speed towards the 
terminal and thus the frequency is 
Another necessary im- 
provement was to make a provision 
for preventing the acid or alkali from 
being carried off into the atmosphere, 
which always happens more or less, 
even if the liquid column be of some 
height. During my early experi- 
ments with the device I became so 
interested in it that I neglected this 
precaution, and I noted that the acid 
had attacked all the apparatus in my 
laboratory. ‘The experimenter will 
conveniently carry out both of these 
improvements by taking a long glass 
tube of, say, six to eight feet in 
length, and arranging the interrupt- 
ing device close to the bottom of the 
tube, with an outlet for eventually 
replacing the liquid. The high col- 
umn will prevent the fumes from 
vitiating the atmosphere of the room, 
and the increased pressure will add 
materially to the effectiveness of the 
performance. If the liquid column 
be, say, nine times as high, the force 
driving the fluid towards the contact 
is nine times as great, and this force 
is capable, under the same conditions, 
of driving the fluid three times 
as fast, hence the frequency is in- 
creased in that ratio and, in fact, ina 
somewhat greater ratio, as the gaseous 
bubble, being compressed, is rendered 
smaller, and therefore the liquid is 
made to travel through a smaller dis- 
tance. The electrode, of course, 
should be very small to insure the 
regularity of operation, and it is not 
necessary to use platinum. The 
pressure may, however, be increased 
in other ways, and I have obtained 
some results of interest in experi- 
ments of this kind. 

As before stated, the device is very 
wasteful, and,while it may be used in 
some instances, I consider it of little 
or no practical value. It will please 
me to be convinced of the contrary, 
but I do not think that I am erring. 
My chief reasons for this statement 
are that there are many other ways 


167 


in which by far better results are ob- 


_tainable with devices equally simple, 


if not more so. I may mention one 
here, based on a different principle, 
which is incomparably more effective, 
more efficient and also simpler on the 
whole. It comprises a fine stream of 
conducting fluid which is made~ to 
issue, with any desired speed, from an 
orifice connected with one pole of a 
generator, through the primary of the 
induction coil, against the other 
terminal of the generator placed at a 
small distance. This device gives dis- 
charges of a remarkable suddenness, 
and the frequency may be brought 
within reasonable limits, almost to 
anything desired. I have used this 
device for a long time in connection 
with ordinary coils and in a form of 
my own coil with results greatly 
superior in every respect to those 
obtainable with the form of device 
discussed. 

If time permits I shall, in compli- 
ance with the request expressed in 
your letter, make a few statements re- 


_ferring to such make and break de- 


vices in general, and various forms 
based on this new principle. 
Yours very truly, 
N. Tesba. 
New York, March 13. 


PERSONAL. 


Mr. Scott Hayes, of Cleveland, 
Ohio, was in New York city last week. 

Mr. Frank M. Laughlin, the well 
known carbon man of Pittsburgh, is 
visiting New York city this week. 

Treasurer Rockwell, of the Buck- 
eye Electric Company, Cleveland, 
Ohio, visited New York city last week. 

Mr. A. L. Bagnall, of the well 
known electrical firm of Bagnall & 
Hilles, Yokohama, Japan, is visiting 
New York city. 

Mr. W. H. Preece, his son and 
Major Cardew, of London, have 
formed a partnership to practice as 
consulting engineers. 


Mr. H. K. Howry will represent 
the New York & Ohio Company in 
the East, and will make his head- 
quarters at No. 1 Broadway. Mr. 
W. D. Packard, of the company, 
leaves this week on a business trip 
to Europe of about two months. 


Mr. C. 8S. Knight, formerly of the 
Fort Wayne Electric Corporation, 
has been elected vice president and 
general manager of the Siemens & 
Halske Electric Company of America, 
of Chicago. It is understood that a 
number of other former members of 
the Fort Wayne Company’s staff will 
join forces with Mr. Knight. 
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NEW YORK EDISON COFPANY. 


ANNUAL REPORT SHOWS A PROFITABLE 
BUSINESS FOR THE YEAR. 





The annual meeting of the stock- 
holders of the Edison Electric Illu- 
minating Company of New York 
was held on February 14, 1899, when 
the following report, as of January 19, 
1899, was presented by President 
Spencer Trask : 

The business of your company, 
during the year that has passed, has 
continued to show a steady increase, 
with gratifying financial results, as 
will appear from the following : 

1898, 1897, 
Gross station earnings. ...$2,£98,021.89 $2,466,255 71 
General and technical ex- 











pense, including taxes.. 424.496.03 349,916.21 
Station operating expense 1,122 422.12* 875,222.64 
Depreciation charges. ... 210,000.00 144,000 00 
Total expenses........... $1,756,918 15* $1,369,138.85 
Net station earnings...... 1,141,103.74  1,097,116.86 
Earnings from _ other 

PORROES.: 5 Kas0ssusess0 136.025.31* 20,380.18 
Total net income......... €1,277,129.05  $1,117,497.04 


The interest on bonds in 1898 was 
$325,000, the dividends $542,743.50, 
a total of $867,743.50. 

The station earnings show au in- 
crease in gross of 17% per cent, and 
in net, on the same basis as last year, 
notwithstanding reduction in rates, 
of 15 per cent. ‘The ratio of operat- 
ing expenses, including both station 
and general expense but not deprecia- 
tion charges, to gross station earn- 
ings, is practically the same as in 
1897. 

The following are the installaticns, 
central station service only, using the 
rating of are lamps and motors 
adopted by the leading Edison com- 
panies for calculating the 16-candle- 
power equivalent ; i. e., LO per stand- 
ard are light and 15 per horse-power. 







1898. 1897. 
Dec. 81. Dec. 31. Increase. 
No. custome!s. 9 990 8,711 1,279 
No. inc. lamps. 13.074 382,291 60,783 
No. are lights. . 7,353 7,201 152 
N.». motors, h.-p 24,438 19,380 5,058 
Total equiv. 16 c.-p...... 891,614 756,438 135,170 


Adding supplementary service, or 
emergency connections with isolated 
plants, the installation figures on all 
services combined give a grand total 
of 984,810, 16-candle-power lamp 
equivalent. 

Two annex stations, on Elm street 
near Spring street and on Eighty- 
third street east of Park avenue, have 
been added to the company’s buildings 
during the vear past, and the installa- 
tion of improved machinery at the 
main stations has greatly increased 
the facilities and bettered the ecuno- 
mies of the company. 

The underground system has been 
extended as far west as Hudson street, 
frem Canal to Fourteenth street, 
and as far north as Ninety-tifth street, 
on the east side of Central Park. 

The reduction of rates has contin- 
ued, and on October 15 a new sys- 
tem of rates was put in general 





* The earnings from other sources, 1898, include 
$117,744 income from subway investments, and the 
operating expenses include $117,744 additional sub- 
way rental, which offset each other in the 1897 fig- 
ures. The gross station earnings and total net earn- 
ings are uot affected, but to wake exact compari- 
son with 1897.'$117,744 should be deducted in 1898 
figures from e#rnings from other sources and from 
operating expenses. 





ELECTRICAL REVIEW 


operation, experimentally, making 
much lower prices for the consump- 
tion of current after the first hour’s 
average use of a customer’s installa- 
tion. It is gratifying to note that 
the revenue of the company has con- 
tinued to increase subsequently to 
each rate reduction, so that this pol- 
icy on the part of your directors has 
been thoroughly justified. 

The balance sheet and statement 
of income account are appended. De- 
preciation charges have, as hereto- 
fore, been carried in the monthly 
expenses. 

The following table gives the figures 
inclusive both of Edison central sta- 
tion regular service and of isolated 
plant installations supplied from the 








Edison stations during minimum 
hours or for emergencies : 
ae = i 
22 |/38 8 
toP of | SE 
Bi | Ge 6a 
CAPPER sii vissccariccwoes 8,587 97 8,684 
ee 11,538 184 11,722 
Incandescent lamps. ..... 393,900] 64,120 458.020 
Toc. lamps, 16-c.-p. equiv.. 399,192 | 67,346 466,538 
Arc lamps, number........ 4 965 692 5,660 
Arc Jamps, 8 amp. 60 v 
equivalent........... -- 5,496 692 6,188 
Motors, h.-p., inc. heating 
apparatus............000. 24,526 1,261 25,787 
Total equivalent, 16 ¢.-p... 822,037 | 93,196 915,233 








The special isolated plant service 
gives increased returns over last year, 
showing an income of $82,275.07, as 
against $62,585.58 in 1897. 

These figures do not include those 
of the high-tension companies oper- 
ated under the supervision of this 
company and constituting practically 
its high-tension division. 

In the course of a very interesting 
report, of high literary excellence, by 
First Vice-President Bowker, the fol- 
lowing occurs : 

At the outbreak of the war, the 
company was called upon, through 
Col. Eugene Grittin, to cooperate in 
arranging for a volunteer electrical 
corps for work in preparing submar- 
ine mine defences in New York Har- 
bor. Mr. Arthur Williams, general 
inspector, was specifically charged 
with the enrolling of volunteers from 
among the forces of the several elec- 
tric lighting companies, and of the 
electrical contractors, and this corps, 
which: included 19 men from the Edi- 
son forces, and 21 from the Manhat- 
tan and Harlem companies, did ex- 
cellent service at a critical time in 
arranging to protect this most im- 
portant harbor against sudden attack. 
In view of the inadequate commissary 
arrangements at Sandy Hook, the 
company was forced to provide for 
feeding its men in this volunteer 
corps, and consequently placed a 
large tent on the ground and sent the 
necessary cooks. During this emer- 
gency service, Mr. Robert Middleton, 
of the company’s installation forces, 
came to his death under most dis- 
tressing circumstances, and the sac- 
rifice of his life was one of the first, 
probably the first, resulting from the 
recent war, and should be considered 
as much a patriotic sacrifice to his 
country as though he had been actu- 
ally enrolled in the army or navy. 


While he was engaged in arranging 
the submarine cables for a mine off 
Sandy Hook, the outgoing steamer 
‘‘La Touraine” ran down the boat 
in which Mr. Middleton and others 
were at work, and Mr. Middleton 
was drowned. The officers of the 
company have cooperated with Mr. 
Middleton’s relatives in asking that 
his service should be recognized by 
the government as though his death 
occurred in army or navy service. 

A number of the company’s force 
had been members of the militia 
forces or of the naval reserve, and 14 
of them left promptly for the front 
at the outbreak of the war. The 
company, in common with other em- 
ployers, gave assurances that their 
salaries or wages would be continued, 
and their places kept open for them 
for a full year. On this roll of honor 
were: S. J. Fahnestock, Captain 
‘I'wenty-second New York Volunteers; 
W. Carson, R. W. Emerson, J. E. 
Brown, A. Little, T. McGrath, T. 
Dineen, A. J. Henderson, R. Dowl- 
ing, E Bennett, of the militia, and 
E. Vail Stebbins, F. L. Kellogg, E. 
C. deKay and P. 'T’. Buckler, of the 
naval reserve, on the ‘* Yankee.” 
After the beginning of the war, W. 
D. Brown, Otto Ziegler and P. Mc- 
Namara joined the military forces. 
All these have now returned to the 
service of this company. 

These expenses, for salaries and 
wages, Sandy Hook work, etc., were 
kept as a separate charge under war 
expenses, less compensation paid by 
the government for food, etc., and 
debited on the treasurer’s accounts as 
a specific charge against profit and 
loss. 





be an 
Electricity «‘Burns a Man Black”’ 
and He Lives! 


Here is the way a well known daily 
newspaper describes an electrical ac- 
cident : 

Joseph Hampel, an employé of the 
Lexington avenue cable power-house, 
while working at his switchboard to- 
day received and survived an electric 
shock of about 2,000 volts. 

The man’s body was burned black 
from head to foot, every stitch of 
clothing was torn from him and he 
fell senseless through a hole in- 
stantaneously burned in the floor by 
the terrific electrical power. 

Hampel is expected to live. The 
doctors who attended him say there 
is no case on record of a man with- 
standing a similar shock. ‘The ac- 
cident was caused through Hampel 
trying to tighten a loose screw on the 
switchboard, and in some way created 
a circuit. 

The enormous power of the shock 
may be judged from the fact that 
until the circuits were readjusted all 
the cars of the road were brought to 
a standstill. 





VicksBURG, Miss.—The Vicksburg 
Electrical Supply Company has been 
incorporated to carry on a general 
electrical business; authorized capital, 
$250,000 ; incorporators, M. J. Mulvi- 
hill, S. R. Hughes, M. B. Landau. 
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The Measuremert of Inductance. 
[From Science.] 

Of the various electrical measure- 
ments which serve in the electrical 
testing laboratory the measurement 
of the inductance (the exact electrical 
analogue of the moment of inertia of a 
rotating wheel) of a coil of wire is, per- 
haps, the most unsatisfactory. Mr. H. 
Martienssen (Wiedemann’s Annalen, 
1899, No. 1) has improved the little 
known method of Puluj for measur- 
ing inductance by means of alternat- 
ing currents. The method of Puluj 
was devised independently by Prof. 
S. T. Moreland, and reported to Sec- 
tion B at the Boston meeting of the 
American association. The method, 
in its simplest form, is to connect 
two circuits in parallel between alter- 
nating-current mains and adjust non- 
inductive resistances until the cur- 
rents in the two branches are in phase, 
when the inductances in the two 
branches are directly as the resist- 
ances. To show when the currents 
are in phase an instrument called a 
phase indicator is used. ‘This instru- 
ment is essentially a small induction 
motor without iron. It consists of 
two small coils with their planes ver- 
tical and at right angles with each 
other, surrounding a suspended alum- 
inum or copper rod. ‘These coils are 
connected, one in each circuit, and 
when the two currents are not in 
phase with each other the suspended 
rod is deflected. Martienssen modi- 
fies the instrument by winding one 
coi! with two strands of wire,’ each 
strand being provided with separate 
terminals. One of these strands he 
connects in circuit as before, and the 
other constitutes a secondary coil 
in which a current is induced by the 
current in the primary strand. This 
induced current is sensibly in quadra- 
ture with the primary current, and 
by the use of an adjustable non- 
inductive resistance in this secondary 
circuit the instrument may be used. 
according to Martienssen, for the ac- 
curate measurement of much smaller 
inductions. 

Puluj’s method, as modified by 
Martienssen, is a zero method; it re- 
quires only a single adjustment; it 
does not require harmonic electro- 
motive force, nor does the frequency 
of the electro-motive force need to be 
known, and it gives accurate results 
for inductances ranging from a few 
hundreds to many millions of centi- 


meters. In short, we seem to have 

at last a feasible laboratory method 

for the accurate measurement of 

inductance. 

_>———— 
SWEETWATER, TENN.—An electric 

light plant is to be established here. 
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March 15, 1899 


Telepbone Rews 


and Comment 


“The Central Union Telephone Com- 
pany has filed a mortgage for $6,000, - 
000 to secure five per cent gold bonds. 
The original mortgage filed in Illinois 
bore revenue stamps in the sum of 
$3,000. 





William Steese, former proprietor 
of the Pierce House, Sharpsville, 
Ohio, has entered suit against the 
Bell Telephone Company for $10,000 
lamages for injuries received by fall- 
ing through a trap-door at the ex- 
change office. He alleges he has been 
permanently disabled. 





The local Bell Telephone Company 
has granted the petition signed by its 
patrons in the village of LeRoy, N. 
Y., asking for a reduction of rates. 
The price charged for residence tele- 
phones will now be $12 per year in- 
stead of $18, and as a result a num- 
ber of new instruments have been 
subscribed for. The price for tele- 


phones in business places will remain * 


the same, $24 per year. 





The Union Telephone Company, 
of Alma, Mich , has been incorpo- 
rated, and will operate in connection 
with the independent lines of the 
state. The company will begin at 
once to construct a line from Saginaw 
through to Alma by way of St. Louis, 
and from Alma the line will be ex- 
tended north to Cadillac and Evart, 
and south to Ithaca, and connect 
with the Lansing and St. Johns lines. 
The officers of the company are G. 
S. Aldrich, St. Louis, president ; C. 
F. Brown, Alma, secretary; G. S. 
Ward, Alma, treasurer ; directors, G. 
S. Aldrich, James P. Gibbs, Ithaca ; 
G. S. Ward, C. F. Brown, C. O. 
Trask, Alma; capital stock, $25,000. 





Notwithstanding there were only 23 
working days in February, the three 
largest telephone companies in the 
United States made an increase of 
7,271 subscribers. 








the Total 
Company. Net Gain. rae ne 
Central Union.. 1,826 47,739 
Pacific Coast.... 1,796 48,308 
Erie system..... 3,649 57,455 
di 4,271 153,502 


Gencral Sabin’s San Francisco ex- 
change heads the list in ratio to popu- 
lation of any city in the world, with 
13,799 subscribers. The Erie system, 
covering the prosperous central West 
and southwest, is making a marvelous 
increase of subscribers, and President 


ELECTRICAL REVIEW 


Glidden is determined that the Erie 
system shall equal at least the Pacific 
coast development, which means a 
further increase of 50,000 subscribers. 

At the present rate of increase fully 
90 per cent of the number will be 
added during the year 1899. If the 
results predicted can be accomplished, 
namely, increasing the Erie system 
100 per cent, a wonderful future is in 
store for the Erie company, and good 
judges are quoted as saying that there 
is no reason why the prospective de- 
velopment should not be secured. 
aaa 

The Telephone Operator Not 

} Injured. 
To THe EpiTor oF ExectricaL REevirw : 

On page 129 of your issue of 
March 1 appears an item stating 
that a young woman operator in the 
Newark, N. J., Telephone Company’s 








tric currents which might come into 
the subscribers’ telephones or the cen- 
tral office switchboard by the cross of 
an electric light or power wire. ‘The 
published statement might have been 
true if almost any other apparatus 
had been in use. 
Very truly, 
Western Telephone Construction Co., 
J. E. KEELYN, 
President and General Manager. 


> 





Metallic Gaskets for General 
Packing Purposes. 

In the accompanying cut is shown 
a new idea in the manufacture of 
metallic gaskets, an improvement 
over the old leather and rubber 
article. which have been widely 
noticed and extensively adopted by 
steam users throughout the country. 





METALLIC GASKET FOR GENERAL PACKING PURPOSES. 


exchange was severely burned and 
the head telephone she wore de- 
stroyed through an electric line 
cross. The item indicates that there 
was considerable damage done. 

The facts are a cross with the tele- 
phone line and electric light wire was 
discovered by an operator upon insert- 
ing a plug into a jack of a crossed 
line. Through her removal of the 
plug, or a break in the circuit, a loud 
click was heard in the receiver. ‘This 
click was such a click as is usually 
heard in the Bell express system 
when the person holding the tele- 
phone to the ear operates the hook at 
hand. ‘There was absolutely no dem- 
age done whatever to the receiver ; 
the operator was not severely burned, 
nor burned in any manner whatever, 
nor even shocked. The same head 
telephone which she was using is now 
in use in Newark in precisely the 
same manner without any change 
whatever. The same operator is 
doing her work as though there never 
had been an electric light cross or 
such a foolish report as this one, which 
is unfortunate in the statement. 

The incident, however, verifies the 
statements of the Western Telephone 
Construction Company in the past, 
that its apparatus is absolutely free 
from hazard or danger through elec- 


The illustration shows a pattern of 
the metallic gasket, which consists of 
thin sheet copper stamped with con- 
centric corrugations. ‘Three to six 
corrugations answer as well as more, 
the space within the bolt holes deter- 
mining the width of the gasket. 
Connections made by the use of this 
improved article are not so affected 
by heat and pressure as to blow out 
after continued use, for each corruga- 
tion makes the entire circle of the 
flange, and so long as the contact is 
kept complete by compression the 
joint can not leak. This style of 
gasket, the manufacturers ciaim, is 
not impaired by the repeated expan- 
sion and contraction of steam-pipes, 
and is therefore of much service on 
pipes in which steam is used alter- 
nately on and off. It is also claimed 
to be practically indestructible, and 
can be used to advantage for the gen- 
eral uses of packing in all positions 
where rubber and other destructible 
materials are now employed. In cost 
these goods compare very favorably 
with other gaskets now upon the mar- 
ket, and, as they are furnished to 
steam users the exact size required to 
make a tight joint, there is conse- 
quently no surplus material paid for. 

Aside from the pattern here illus- 
trated, the manufacturers have also 
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placed these gaskets before the pub- 
lic in oval, rectangular and irregular 
shapes for steam chests and cylinders 
of engines and pumps. Their line 
embraces lip union, flange union. 
plain and ball-joint gaskets for pipes 
carrying water, steam, air and gas. 
The manufacturers will cheerfully 
furnish circulars and other informa- 
tion upon application to the United 
States Mineral Wool Company, No. 2 
Cortlandt street, New York. 





-—->- 


ELECTRIC LIGHT FLASHES. 


The Freeport, Pa., enamel works 
and electric light plant have been de- 
stroyed by fire at a loss of $7,000; 
partly covered by insurance. 


The United States Electric Com- 
pany, of New Jersey, to control elec- 
tric light, heat and power companies 
in Essex, Hudson, Passaic, Bergen, 
and other counties, has been incor- 
porated ; capital stock, $20,000,000 ; 
incorporators, Frank M. Stillman, of 
Rahway; Thomas J. George, of 
Newark, and William J. Davis, of 
Harrison. 


At a meeting of the Panther Valley, 
Pa., Electric Heat, Light and Power 
Company the following were elected : 
President, George M. Davies; J. A. 
Quinn, vice-president; ‘l’. M. Whil- 
din. treasurer; C. K. Walton, secre- 
tary ; director to succeed the late Mr. 
Thomas, J. F. Zehner. The com- 
pany will run an incandescent wire to 
Coal Dale in the Spring. 


Incerporation papers of a large con- 
cern, to be known as the United Elec- 
tric Company, of New Jersey, nave 
been tiled in Trenton by L. D. Howard 
Gilmour, a Newark Jawyer. ‘The capi- 
tal stock of the company was fixed at 
$20,000,000, and it is said that its 
object will be to unite and control all 
the electric light, heat and power 
companies in Essex, Hudson, Passaic, 
Bergen, Morris, Unien, and Middle- 
sex counties. 


Negotiations have been concluded 
for the consolidation of the Green 
Bay, Mich., Gas and Electric Light 
Company, the McCartney Electric 
Light Company, and the Fox River 
Electric Lighting Company, all of 
that city, under the title of the Green 
Bay Gas and Electric Light Company. 
Officers were elected as follows : Presi- 
dent, William Mainland, of Oshkosh ; 
vice-president, A. M. Sutherland, of 
New York ; secretary, Harry Fish ; 
treasurer and manager, Sinclair Main- 
land. 
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New Apparatus of the Western 
Telephone Construction 
Company. 

The Western Telephone Construc- 
tion Company, Chicago, is busily en- 
gaged in meeting the great demand 
for its newest type of ‘‘ Keelyn A” 
telephones. The new telephone is a re- 
markably complete piece of mechanical 
and electrical apparatus. The mag- 
neto-generators are equipped with the 
best material obtainable. The .pole- 
pieces and armatures are made of a 
special grade of iron prepared exclu- 
sively for the use of the Western 
Telephone Construction Company. In 
addition to using a superior grade of 
material, the several parts have been 
designed with a view toward meeting 
the most exacting demands of tele- 
phone engineers. The permanent 
magnets are made from the best 
magnet steel thoroughly aged after 
magnetization. This aging process 
was adopted by the company after 
many expensive experiments, and it 
destroys every chance of building up 
a Compound permanent magnet with 


anything but the highest grade of be, 


material. Another point for careful 
consideration is the magnet cores used 
in building up the 
magnet system, which consist of the 
finest Norway iron drawn to the 
proper thickness. 
armature, ringer magnets and induc- 
tion coils are wound with the best 
grade of copper wire carefully insu- 
lated with silk. 

Another improvement has been 
made in the automatic hook switch, 
a long lever taking the place of the 
old-style, short-lever, receiver-support- 
ing prongs. The main springs, how- 
ever, with their platinum contact 
points, have been retained, not being 
susceptible of further improvements. 
The telephone is equipped with the 
well known Keelyn receiver, which 
it is said is the only one of its kind 
having no exposed metallic contacts, 
thus insuring complete immunity 
from dangerous accidental electric 
shocks. 

Another invention of merit is the 
new “‘ Keelyn A” transmitter. This 
transmitter is not only a solid back 
but a solid front as well, which is 
a feature not found in other types, 
adding, no doubt, a great deal toward 
making the *‘ Keelyn A” telephone 
one of the most elegant, efficient and 
desirable pieces of apparatus on the 
market. 

The Western Telephone Construc- 
tion Company desires to make the 
announcement that the Western ex- 
press switchboard has been meeting 
with a success unparalleled by any 
switchboard ever produced, both in effi- 
ciency and unsolicited praise from the 
independent telephone engineers, and 
justly so, it appears, for. wherever this 
apparatus is placed on a competitive 
test the company asserts that it 
rarely fails to ‘‘ win out.” 


magneto-bell «. . 


ELECTRICAL REVIEW 


The cabinet work is of the best 
grade quartered oak. It is filled, 
rubbed and varnished before any 
apparatus is allowed to be installed, 
thus insuring a perfect and lasting 
finish. The back part of the switch- 
board isarranged with a pair of paneled 
interlocking doors, which protect the 
working parts against the entrance 
of dust and also the tampering tend- 
encies of inquisitive operators or 
visitors. The line drops are of the 
Western self-restoring removable type. 
The line terminals connect at the 
back directly to the tip and sleeve 
springs of the springjack, either by a 
screw or soldered connection. The 
drop coils are wound with a large- 
sized wire, thus insuring complete 
protection against burn-outs, as the 
drop coil will carry enough current 
for a sufficiently long time to blow an 
ordinary one-fourth ampere fuse. 

Another point not to be lost sight 
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New APPARATUS OF THE WESTERN TEL- 
EPHONE CONSTRUCTION COMPANY. 


of is the self-restoring feature con- 
tained in the Western drop, the an- 
nunciator shutter yhen announcing a 
call being suspended before the corre- 
sponding line-jack in such a manner 
that it is returned to its normally 
horizontal position when the answer- 
ing plug is introduced into the line- 
jack. This is said to be the only 
practical self-restoring drop yet pro- 
duced, and it has been identified with 
the Western company’s switchboards 
for years. 

The board is further equipped with 
Western platinum-contact circnit - 
changers, highly efficient tubular 
bridging clearing-out drops, double- 
pole triple-magnet head receiver, 
‘*Keelyn A” adjustable transmitter 
and supporting arm, double-conductor 
spiral protected linen-braided connect- 
ing cords, Keelyn magneto-generator, 
buzzer, etc. The company’s patrons 
express their appreciation of this 
board by keeping the manufacturing 
department constantly ‘‘on the 
jump,” so to speak, in order to keep 
pace with the ever-increasing demand. 

All springs and connections used are 
made of a high grade of solid bur- 
nished nickel. This yives no chance 
for the wearing off of plating which 
would show brass underneath. This 
is used in all the Western Telephone 
Construction Company’s manufac- 
tured product. The binding post 


used is of a particular design, ar- 
ranged with a clamp holding the wire 
perfectly tight. The hook is well in- 
sulated from the interior parts of the 
box preventing shocks from light- 
ning. The bell standards are a part 
of the magnets of the ringer and are 
arranged so as to take care of warp- 
ing of boxes, etc., thus preventing 
the frequent necessity of adjusting 
the gongs on the magneto-boxes. 


> 








New Mexico Mica Mines. 


According to recent reports of 
the government geologist, Professor 
Holmes, it will not be long before a 
demand fora home product of mica 
will surpass the supply which has 
until recently been obtained almost 
entirely from the Carolinas. This 
fact, together with the high duty im- 
posed on imported mica, has led those 


| interested in the mica business to 


seek for new mica fields, with the 
result that rich deposits have been 
in Rio Ariba County, 
N. M.¥ Several prosperous mines are 
now running and several new com- 
panies are being organized to go into 
the field. 

The mica produced from this dis- 


| trict is a lear, soft. and tough mica, 


and is said to stand as high an 
insulation test as any other mica on 
the market. The formation in which 
it is found is entirely different from 
that in most other districts. It 
occurs in ledges which can easily be 
traced, and vary from 10 to 150 feet 
in width. The ledges are composed 
of quartz and spars in which the 
mica occurs in books or pockets form- 
ing an almost continuous vein of 
mica. 

From this district clear plates have 
been mined which squared 18 by 20 
inches without a flaw or crack. ‘This 
country has been very little known 
until recently, but is now rapidly 
coming to the front as one of the 
leading mica mining districts of the 
world. The mica district lies about 
12 miles west of the Denver & Rio 
Grande Railroad, the nearest station 
being Tres Piedras. 

There is now a scheme on foot to 
run a railway switch direct.to the 
mines, which, no doubt, will be done 
in the near future, as the. desirable 
nature of the scrap for ground mica 
will create a large demand for it and 
large amounts will be shipped. There 
are also rich gold and copper mines 
in the vicinity as well as several large 
deposits of tin. 

_ soo 

The Selin’s Grove, Pa., Electric 
Light, Heat and Power Company, to 
furnish electric lighting for municipal 
and private purposes, has been organ- 
ized. 
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A Chicago Telephone Company. 


The growth of the independent 
telephone interests is well indicated 
in one instance by the present large 
establishment of the Farr Telephone 
and Construction Supply Company, 
of Chicago. ‘Three years ago a small 
office and shop were quite sufficient 
for the care of the business, but now 
the ‘‘ Farr” establishment, at 357 
Dearborn street, Chicago, occupies 
an entire building of modern con- 
struction, and, even with their present 
facilities, President Farr says ‘that 
they are much of the time taxed to 
their capacity to supply their great 
trade. The policy of the house: pre- 
vents its entering into the actual 
installing of exchanges, devoting its 
entire energy to the manufacturing 
and selling, at wholesale, of every 
conceivable elemert for telephone 
construction, from the most elabo- 
rate switchboard and telephone in- 
strument to the minor details, such 
as induction coils, batteries, various 
forms of receivers, transmitters, mag- 
neto bells, lightning arresters, bind- 
ing-posts, and in fact all the requisites 
of every sort for telephone purposes. 
In addition to the company’s exten- 


_ sive system of class paper advertising, 


they issue a monthly bulletin, which 
is mailed gratuitously to all inquirers. 
This bulletin has illustrations and a 
complete description as to prices, 
grades and general character of new 
and standard apparatus, and what- 
ever may be of special interest at the 
moment. Followingi:is the list of 
officers of this company as it at pres- 
ent stands: C. W. Farr, president ; 
N. B. Farr, vice-president; R.- J. 
Cram, of Detroit, secretary and treas- 
urer ; KE. W. Hurst, general manager. 
7b 


Long-Distance Telephone Service 
in Michigan. 


The Michigan Telephone Company, 
which was recently added to the Erie 
system, has decided to make a special 
department of its long distance or toll 
service. E. D. Trowbridge, manager 
of the American Telephone and Tele- 
graph Company at Cleveland, has 
been appointed superintendent of 
long-distance service of the Michigan 
company, and has entered on the 
duties of his new position. The com- 
pany’s lines are soon to be extended 
to cover practically all points in 
the state, including the northern 
peninsula. 








ome 


Electrical Novelties Wanted. 


The EvectricaL REyIEW is in- 
formed that A. H. Belo & Company, 
publishers of the Dallas Morning 
News, are having plans prepared for a 
three-story and basement, thoroughly 
fireproof, modern newspaper building, 
and their architect, H. M. Greene, 


Gaston Building, Dallas, Tex., would 
like to get any information regarding 
novel electrical devices—any novelty 
that will attract attention. 
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Garton Lightning Arresters. 


The Garton-Daniels Electric Com- 
pany, of Keokuk, Iowa, are manu- 
facturers of an extensive line of light- 
ning arresters for electric light, power 
and railway circuits of any voltage, 
direct or alternating current. The 


illustrations herewith show several 





Isa. 1.—METHOD OF CUNNECTiNG GARTON 
LIGHTNING ARRESTER FOR STREET-CAR 
SERVICE. 

t:pes of the Garton arresters which 

embody all that an experience of six 

years, in this field exclusively, shows 
to be best adapted to lightning pro- 
tection. 

In Fig. 1 is shown the method. of 

connecting a Garton arrester of the 

street railway type for use on street cars. 

A kicking coil is placed between the 

arrester and the car wiring, and the 

combination may be placed under the 
car, or under a seat, as desired. The 
arresters are provided with either iron 
or wooden covers. The former have 
porcelain bushings for the leading-in 
wires, which are of the best flexible 

‘able. 

A pole arrester with iron cover is 

shown in Fig. 2, with flanges at top 
and bottom to permit fastening to 
pole or support. The connecting 
wires are lead through porcelain bush- 
ings in bottom of box, and the general 
construction is such as is proved by 
experience to be best. This make a 
perfectly fire and weatherproof cover. 
A pole arrester with wooden cover 
is illustrated in Fig. 3. This cover is 
made from clear selected stock, with 
tongue and groove construction at 
exposed joints, is durably painted, 
aid is thoroughly satisfactory under 
al conditions. ‘The covers made in 
tle same manner by this firm in 1892 
ae still in service and answer every 
pi rpose. 
On railway circuits these arresters 
should be used at least two to the 
mile in the most protected places, 
four to the mile being the best aver- 
age practice, while eight or ten to the 
mile. should be used in especially ex- 
posed territory. 

Fig. 4 shows a group of Garton 

station arresters mounted on a wooden 

emplet for remounting. The 
ethod of connection is clearly shown. 


Slate panels are also furnished by the 
manufacturers. 





ELECTRICAL REVIEW 


New Forms of Nernst Lamp. 
To THE Epiror oF ELECTRICAL REVIEW: 

I kindly ask you to publish the fol- 
lowing in the interest of electric 


lighting. 
Ilaving experimented with the 
higher oxides used by Professor 


Nernst, I have designed a new form 
of lamp which obviates the long wait 
before the oxide conducts the elec- 
tricity. "PAE method I use is an arc 
lamp, the upper earbon of which is 
raised by a magnet connected in series 
to form an are. 

Around the are I have placed a 
hollow cylinder of oxide connected in 
shunt around the are. When the 
switch is turned on vo current flows 
through the oxide, but as the carbons 
complete the circuit, the magnet 
raises the upper carbon, and the are 
thus formed heats its jacket of oxide, 
which soon conducts the electric cur- 
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Fig. 2.—GARTON PoLE ARRESIER, WIT 
iron Cover. 

rent under the intense heat evolved 

and becomes incandescent. 

The are between the carbon elec- 
trodes is broken, owing to the in- 
creased length of the arc and the 
reduced current which now passes 
through the incandescent cylinder of 
oxide. 

The upper carbon is fed by gravity 
when the current is turned off, pre- 
pared to again impart the initial 


_ heat. 


I have successfully operated three 
such lamps connected in series on 
110 volts direct current. 

THEO. REYMAN. 

New York, March 6. 





In this connection we refer our 
correspondent tothe following patent 
issued on February 28 and noted in 
the ELEctricAL Review for March 
8, 1899: 

620,308 Incandescent are light ; W. S. Hadaway, 
Jr., New York city—Consists of electrodes of un‘- 
form cross-section, a refractory sleeve fitted close 
to the same about the arc, and adapted when the 


light is in operation to be heated to incandescence 
in proximity to the arc. 


PROFESSOR ELIHU THOMSON’S 
VIEWS ON THE WELSBACH 
LAMP. 


To THE EpiTor oF ELECTRICAL REVIEW : 

Some six or seven years ago, when 
the Welsbach burner first came into 
prominence, I made some experi- 
mental tests which convinced me 
that the light of the burner was not 
merely due to the material being 
brought toa high temperature by’ the 
hot gases of the flame, and the ex- 
periments also convinced me that the 
material of the burner itself did not 
possess any peculiar property of lu- 
minescence, except under specific con- 
ditions of use. I may say that these 
views have been freely communicated 
to my associates and others ever 
since I first held them. 

T found that the material when in- 
troduced into the flame of an are, 
and very highly heated, did not shine 
with any greater light than a piece of 
carbon filament would under similar 
conditions, and it appeared to me 
that what was necessary to develop 
the light-giving, quality..was to im- 
merse the material of the mantle in 
gases undergoing combustion; i. e., 
in gases Gontaiting combustible and 





Fig. 3.—GARTON PoLE ARKESTER, WITH 
WoopDEN CovER. 
free oxygen. This was illustrated 


by the use of an ordinary blow-pipe 
flame ; when a piece of a mantle was 
placed in the reducing flame it glowed 
brightly, but when carried out to the 
point of the flame (where the combus- 
tion was completed) it glowed far 
more faintly, though the temperature 
of the gases was doubtless as high in 
one case as in the other. 

This led me to make other experi- 
ments, which, in general, confirmed 
the view here expressed; that the 
light given out by a Welsbach mantle 
is, in my opinion, largely due to 
union of the gases taking place within 
the pores. Gases may possibly be 
condensed within the pores and there 
caused to unite, producing high tem- 
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peratures, or the material of the 
mantle itself may be intermediary in 
a set of chemical changes, which re+ 
sult in the oxidization of the carbon 
and hydrogen of the flame. 

It is interesting to note in this 
particular that the calcium light in 
which a jet of oxygen and hydrogen, 
or hydrocarbon gas, is projected upon 
a piece of lime, probably embodies the 
same principle of action. Frequently, 
in working with the calcium light 
many years ago, I have been struck 
with the great difference between the 
amount of light given out by the lime 
when the tip of the hydrogen flame 
only reached the lime after the com- 
bustion was fairly complete, as com- 
pared with that given out when the 
lime was, so to speak, pushed right 
into the flame where active com- 
bustion was taking place. In the 
former case there was but little emis- 
sion of light, and in the latter a light 
of great brilliancy was evolved. 

It is well known that a properly 
adjusted calcium light represents a 
high luminosity and intense light 
emission for the. small spot of lime 
heated. It is also well known that at 
that spot the character of the lime 
undergoes a change. It is gradually 
volatilized or eaten away just as the 
material of the Welsbach mantle ‘is 
gradually carried off. This is noticed 
especially at those parts exposed :to 





Fic. 4.—GaRTON ARRESTERS MOUNTED ON 
PANEL Boarp. 


the flame in its most intensely active 
zone of combustion. 

I have never been a believer in any 
special luminescence idea in connec- 
tion with the mantle constituents, 
and it is a source of some satisfaction 
to me that views akin to those I have 
held for so long a time appear to be 
gradually gaining ground. 

ELinvu THOMSON. 

Lynn, Mass., March 10. 
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Electric Light and Power. 


Witpwoop, N. J.—The Beach 
Electric Light and Power Company 
has been organized by Judge Cyrus 
Hoffa and J. ‘Thompson Baker, of 
Lewisburg, Pa.; ex Senator Baker, 
of Vineland, and John N. Reeve, of 
Wildwood, for the puTpose of building 
a trolley road at this resort. 

Mipp.eport, N. Y.—The Middle- 
port Power Company has been incor- 
porated, with $15,000 capital stock. 


Fort Puan, N. Y.—The Fort 
Plain Gas and Electric Light and 
Power Company, of this place, has 
just entered into a contract with Guy 
R. Beardslee, of East Creek, by which 
light and power will be furnished the 
villages of Fort Plain and Nelliston. 
$25,000 will be expended to complete 
the errangements announced above. 


PENDLETON, INp.—The Pendleton 
Water and Light Company has been 
incorporated ; capital, $5,000. 


LATROBE, Pa.—The West Newton 
Town Council has passed a resolution 
to buy one of the old abandoned paper 
mills, to be used as a borough build- 
ing and electric plant. ‘The price 
named is $5,000. 

CuicaGo, ILt.—A further exten- 
sion of the electric light system of 
the city is contemplated. It is pro- 
posed to locate a plant in the extreme 
western part of the city. and two 
sites are under consideration by the 
Mayor and City Electrician Ellicott. 


Princeton, N. J.—The Princeton 
Electric Light Company bas been 
incorporated ; capital, $100,000; in- 
corporators: Charles 8. Robinson, 
Frederick Fisher and Harvey L. Rob- 
inson, all of Princeton, N. J. 


FAYETTEVILLE, N. Y.—The Fay- 
etteville Electric Light Company has 
been incorporated ; capital, $12,000; 
incorporators, Charles ‘I’. Collins, 
Amos Gillette and Sarah L. Collins, 
all of Fayetteville. 

GLENCOE, Minn.—The Glencoe 
Electric Light Company has been in- 
corporated to furnish electric light, 
power and heat; authorized capital, 
8,000 ; incorporators, W. C. Russell, 
B. F. Allen, E. E. MeIntire, G. K. 
Gilbert. 


RIcEVILLE, Iowa—The Riceville 
Electric Light and Power Company, 
to construct and maintain electric 
light and power plants in Iowa, has 
been incorporated ; authorized capi- 
tal, $10,000; incorporators, C. C. 
Earnist, B. N. Hendricks, E. C. 
Richmond, R. Templeton, M. Thielen. 


New York, N. Y.—The Burgess 
Heat, Light and Power Company has 
been incorporated to manufacture, 
build, construct and buy machines 
for generating gas for fuel and power; 
authorized capital, $1,000,000; capital 
subscribed, $5,000; paid in, $500; 
incorporators, Edward C. Burgess, 
A. A. Mitchell, William N. Wolfe, 
James O. Jewett, John C.W. Ashton, 
New York. 


ELECTRICAL REVIEW 


New Electric Railways. 


DANVILLE, IND.—The commis- 
sioners here have granted a fran- 
chise for a trolley line along the 
National road to the Putnam County 
line and from a point on the National 
road through Cartersburg to Danville. 

MASSILLON, OnIO—A plan is on 
foot to build an electric railway from 
this city to Canal Dover. Cleveland 
and Massillon capital is interested. 
The proposed line will compete with 
the C., L. & W. Railway for pas- 
senger traffic. 

CLEVELAND, On10o—The Cleve- 
land & Warren Electric Railway 
Company, with a beginning capitali- 
zation of $10,000, has been incor- 
porated. Incorporators are Hon. 
Martin Dodge, Hon. C. B. Lock- 
wood, J. E. Phelps, of Chagrin Falls ; 
C. E. Thorp, of Mays Mills, and 
J. B. Corlett. The intention is to 
build the line this season, if the 
financial part of the proposal proves 
practicable. The road would be 50 
miles long, and would pass through 
the counties of Cuyahoga, Geauga, 
Portage and Trumbull. Solon, Bain- 
bridge, Mantua and other towns will 
probably be on the.line. ‘The tem- 
porary officers are J. W. Conger, 
president; Dr. Morton, vice-presi- 
dent; Hon. Martin Dodge, general 
manager, and these, with Mr. Can- 
field, of Cleveland. and Dr. Phelps, 
of Chagrin Falls, directors. 


New ALBANY, INp.—There is a 
project on ;foot for the construction 
of an electric railway line from this 
place to Sellersburg, Clark County, 
Ind., a distance of 10 miles. The 
proposed route will run through the 
Clark County cement belt, and will 
penetrate a densely populated section 
of the country. 


CuicaGo, Int. — The Aurora & 
Chicago Railway Company has been 
incorporated to construct a railroad 
from Aurora through the counties of 
Kane, Dupage and Cook to the city 
of Chicago. ‘The capital stock is 
placed at $300,000 and_ the principal 
office is to be maintained in Chicago. 
The incorporators are Henry A. 
Everett, E.W. Moore and B. Mahler, 
all of Cleveland, Ohio ; Edward Dick- 
inson and Elmer E. Barrett, of 
Chicago, Il. 

EpGartown, Mass.—The Edgar- 
town Electric Railway Company, with 
a capital stock of $30,000, is being 
formed, and articles of association are 
being signed for incorporation. The 
present purpose is to construct and 
operate an electric railroad between 
Edgartown and Cottage City. Promi- 
nent among the incorporators are 
William A. Boland, of New York; 
William M. Butler, of Boston ; Ed- 
mund G. Eldridge, of Cottage City, 
and John E. White, of Edgartown. 

CaLUuMET, Micu.—A project is on 
foot to run a street electric line about 
the copper district and the matter 
has been brought to the attention of 
the various cities through applica- 
tions which have been made to the 
councils for franchises. It is in- 
tended to circle the copper district 
with the electric line. 


New Telephone and Telegraph 
Companies. 


Saux Centre, Minn.—The Sauk 
Centre ‘Telephone Company has been 
incorporated, with a capital stock of 
$10,000. 


BooNvILLE, Mo.—The Boonville 
Telephone Company has been incorpo- 
rated; capital stock, $8,000; in- 
corporators, J. F. Gemelich, J. S. 
Sanfert, E. W. Chilton and others. 


York, Pa.—The Postal Telegraph 
Company will soon be reestablished 
in York. Its line will be extended 
from Laneaster to this place on 
the poles of the York ‘l'elephone 
Company. ‘The two companies will 
jointly cross the Susquehanna River 
by cable. 

Putaski, VA.—The Radford 'Tele- 
phone Company has been incorporated 
to operate a telephone exchange ; 
authorized capital, $5,000; incorpo- 
rators, D. D. Hull, Jr.; B. Laughon, 
Geo. M. Holstein, B. F. Garnett. 


Des Moines, lowa—The Farmers’ 
and Traders’ Telephone Company has 
filed articles of incorporation with 
the Secretary of State. Its capital is 
$3,000. ‘Ernie Lyon, R. W. Moore 
and J. B. Krout are incorporators. 


Uniontown, Pa.—The Tri-State 
Telephone Company has completed 
its line from Connellsville to Normal- 
ville, the exchange at the latter place 
opening with 20 subscribers. The 
line will be continued on to Mill Run, 
Indian Head and Valley Mills within 
90 days, and make a circuit of moun- 
tain towns, ending «t Mount Pleasant. 


Witmineton, On10o—A_ franchise 
has been granted to the Wilmington 
Home ‘Telephone Company, composed 
of Miletus Garner, S. R. Mitchell, 
C. R. Fisher, L. J. Walker and S. G. 
Smith, for the building of a new tele- 
phone system for this city. The 
capital stock is $15,000. The com- 
pany expects to have its system in 
operation within three months. 


Oneonta, N. Y.— The Milford 
Telephone Company has been incor- 
porated to operate a telephone line 
from this place to Richfield Springs, 
with a capital of $1.000. The direct- 
ors are George Whitney, C. B. Knis- 
kern, C. E. Carr, of Milford ; H. E. 
Kinney, Lee Kinney and George 
Swartout, of Hartwick Seminary, and 
A. H. Clark, of Fly Creek. 


SMITHVILLE, ‘TENN.—The Smith- 
ville Telephone Company has been 
incorporated to construct and operate 
a telephone line ; authorized capital, 
$1,000; incorporators, R. L. Caut- 
rell, T. J. Patten, W. W. Parker, 
W. B. Parker, D. F. Walker, L. D. 
Allen, Feli Bradyn, W. LL. Wilson, 
Levi Wilson, W. J. Griffith. 





New Incorporations. 


RocHEstErR, N. Y.—The Rochester 
Electric Motor Company, to manu- 
facture electrical machinery and sup- 
plies, has been incorporated ; capital, 
$10,000; directors, John Buckley 
and Edward F. Davidson, of Ro- 
chester. 


‘the amount to $1,'00,00v. 
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GREENBURGH, N. Y.—The Ards- 
ley Electric Company has been incor- 
porated ; capital, $50,000; directors, 
N. C. Lyon, of Montclair, N. J.; 
L. A. Beebe, of Dobb’s Ferry, and 
8S. T. Davis, Jr., of Ardsley on-the- 
Hudson. 


New York, N. Y.—The Empire 
Gas and Electric Fitting Company 
has been incorporated; capital, 
$10,000; directors, Albert H. Pete- 
reit and W. E. Dwight, of New York 
city, and William S. Nicholls, of 
Hoosick Falls. 


New York, N. Y.—The American 
Oddity Company has been incorpo- 
rated to manufacture electrical novel- 
ties; capital, $5,000; directors, 
F. W. Longfellow and B. A. Gould, 
of New York city, and J. H. Mason, 
of Brooklyn. 


PHILADELPHIA, Pa.—The Phila- 
delphia, Morton & Swarthmore Elec- 
tric Street Railway Company has been 
incorporated; capital, $100,000. The 
stockholders are J. Pareton Lance, 
William G. Powell, S. Fowler, Henry 
A. Noble, of Philadelphia; Ashley R. 
Whiteyn, Haddonfield, N. J. The 
line will be one and three fourth 
miles long, beginning at Collingdale 
borough, through Darby township to 
Glenolden. 


East ORANGE, N. J.—The Bullock 
Electric Manufacturing Company has 
been incorporated to manufacture 
electrical machinery of all kinds; 
capital, $500,000 ; incorporators, 
George Bullock, James W. Bullock, 
Joseph 8. Neave, Stephen R. Burton, 
James B. Dill. 


CuicaGo, Inn —The Chicago In- 
candescent Arc Lamp Company has 
been incorporated to manufacture arc 
lamps ; authorized capital, $2,510 ; 
incorporators, Henry R. Platt, Sidney 
Stein, John H. Hume. 


Daas, Trx.—The Southwestern 
Electrical, Engineering and Con- 
struction Company has been incorpo. 
rated ; capital stock, $20,000 ; incor- 
porators, Sam P. Cochran, J. L. Sale 
and Frank Reeves. 


New York, N. Y¥.—The Inter. 
national Railway Equipment Improve 
ment Company, of New York, has 
been organized, under the laws of 
New Jersey, with a capital stock of 
$250,000, with the privilege of raising 
Officers 
were elected as follows: President, 
W. D. Lane, of Troy ; vice-president, 
Dr. J. E. Thompson, Rutland, Vt.; 
secretary and_ treasurer, Edward 
Griffith, of New York; auditor, 
Charles E. Gardner, of Troy; execu- 
tive committee, William J. Stewart, 
of Philadelphia; John W. Craver, of 
Troy, and Charles H. Gould, of New 
York. In addition to these officers, 
the board of directors includes Charles 
J. Murphy, of Hartford, Ct., and E. 
L. Barnaby, of Orange, N.. J. The 
company controls valuable patents on 
a ventilating system and other car 
improvements. The rights allow the 
company to operate on steam or elec: 
tric cars. 
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FOREIGN ELECTRICAL NEWS. 

A New French Submarine Cable— 
The Industrial Telephone Company, 
of Paris, have lately obtained control 
of a cable, 400 kilometers in length, 
between la Vela de Cero and Mara- 
caibo in Venezuela. The cable has 
been purchased from the Compagnie 
Frangaise des Cables ‘Télégraphiques. 
The core of the cable will comprise 
a conductor formed by seven strands 
of copper wire, 0.6 millimeters in 
diameter and covered with three coats 
of gutta-percha, weighing about 18 
kilograms. The Venezuela line 
will shortly be completed by sub- 
marine lines from Carenero to Guanta, 
to Cumana and to Carupano. The 
Industrial Telephone Company, who 
are interested in the work, is the 
same company who laid the great 
transatlantic cable between New York 
and Brest, the longest of any existing 
cable. Up to the present time this 
company have laid more than 20,000 
kilometers of submarine cable. 

La Poste Electrique Internationale 
—Under this name a company, with a 
capital of 5,000,000 francs, has jnst 
been launehed in France, the aim 
of the stockhoiders being to estab- 
lish on all carriage ways, both in 
France and elsewhere, convenient sta- 
tions or posts where electrical repairs 
may be easily effected. These posts 
or relays will be about 20 kilometers 
apart, and will allow of the recharg- 
ing of accumulators and, in fact, will 
serve as a most efficient source of 
assistance in cases of accident to any 
electrical apparatus in the neighbor- 
hood. A restaurant and bar will be 
attached to these stations, as well as 
storerooms and a supply department 
where everything required by the 
electrician will be found ready at 
hand. Medical aid will also be easily 
obtained in case of need. The plan 
of the company at present is to ex- 
ploit the great main roads traversing 
each county in which the company 
will erect these stations ; but later on 
it is intended to adapt these facilities 


, to other and less frequented routes. 





Underground Telegraphic Line in 
England—The underground system, 
as applied to telegraphy, is about to 
be tried for the first time in England, 
the two points to be connected by 
this subterraneous line being London 
and Birmingham. This adoption of 
the underground system has been 
forced upon the telegraph authorities 
by the overhead lines becoming un- 
workable during the severe gales 
which periodically afflict Great Brit- 
ain. ‘The cable to be laid between 
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the two points mentioned will be 224 
kilometers in length, and will con- 
tain 38 pairs of copper conductors, 
each wire weighing about 220 kilo- 
grams per kilometer, and having a 
resistance of 3.9 ohms per kilometer. 
The work of laying down the cable 
has been commenced, and is being 
pushed rapidly to completion. 





X Rays on the Battle field—Mili- 
tary surgeons and physicians appear 
to be deeply interested in the applica- 
tion of the-Roentgen rays to their own 
particular march of the profession. 
This fact has been shown in the report 
recently presented to the Roentgen 
society of London, by Major J. Bat- 
tersby, on “‘ the actual application of 
X rays in surgery.” ‘The experiences 
that were lately obtained in the last 
Soudan campaign formed the prin- 
cipal portion of this report ; all of 
which appear to have been of the most 
conclusive nature, since in the ma- 
jority of cases where even a bullet was 
deeply lodged, the locality was easily 
ascertained by means of the rays. 
Several military hospitals in Eng- 
land, as well as in the English 
colonies, are now provided with the 
necessary apparatus used in the appli- 
cation of the Roentgen discovery, and 
every encouragement is given by the 
authorities to the health officers at- 
tached to each station to acquire a 
full knowledge of the apparatus in 
question. In the mountainous dis- 
tricts of India especially is there 
ample facility for carrying on those 
experiments which were practically 
tested in the Soudan. After the 
battle of Omdurman 12! English 
wounded were taken to the surgical 
hospital at Abadeh. In 21 of these 
cases it was found that the bullets 
could not be located nor extracted by 
the usual means, but with the assist- 
ance of the Roentgen rays these extrac- 
tions were easily and quickly effected. 
Major Battersby alluded to the torm 
of the apparatus which, in his opinion, 
is best suited to the needs of the 
service when campaigning. ‘The ap- 
paratus must necessarily be light, 
portable and detachable, in small parts, 
so that it can be carried in a bag 
attached to the saddle. The most 
difficult point to unravel is the pro- 
duction of the primary electric cur- 
rent. Major Battersby thinks that 
the ideal apparatus for this service 
would be a modified Wimshurst ma- 
chine, by means of which the tubes 
could be directly excited. ‘The actual 
paraphernalia would thus be consider- 
ably simplified, on account of the 
suppression of accumulators, dyna- 
mos, bobbins, etc. The material sent 
to the Soudan consisted of a bobbin of 
0.25 meter, a condenser, an ac- 
cumulator, an interrupter, an am- 
peremeter, a voltmeter, a small elec- 
tric lamp, tubes, ete., all enclosed in 
an oak box. This, however, was 
found too heavy for transportation, 


either by mule or camel, and it was 
necessary to place the bobbin in a 
separate box. With the adoption of 
amodified Wimshurst, however, Major 
Battersby is of the opinion that trans- 
portation from one place to the other 
would be considerably easier. — L’ Elec- 
tricien. 


——— 


The Municipal Electricians. 


Letters received from John W. 
Aydon, president of the National 
Association of Municipal Electricians, 
Wilmington, Del., make it apparent 
that the next meeting to be held in 
that city, September 4, is to be largely 
attended. The Board of Trade, of 
Wilmington, have appointed a com- 
mittee of five who will interest the 
business men of Delaware,who are ex- 
pected to cooperate with the associa- 


tion’s committee. Since the meeting 
in Boston on January 28, where the 
constitution and by-laws were revised, 
there has been a large increase in the 
membership of the association, both 
active and associate, and at the pres- 
ent time there are 110 cities in the 
United States and Canada _repre- 
sented. Commissioner Thomas W. 
Fload, of the wire*department, of 
Boston, and Capt. William Brophy 
‘have put their shoulders to the wheel 
and to-day the association is prosper- 
ous and influential. 

President Aydon has secured Pyles’s 
cycle academy, of Wilmington, for 
an exhibition hall. The dimensions 
are 86 by 53 with an annex of 22 by 44 
feet ; space in this hall is given free 
to those who wish to exhibit their 
goods at this convention, and a space 
has been set aside for the headquar- 
ters of the electrical press. 

The following well known corpora- 
tions have secured space for exhibi- 
tion purposes: ‘The Gamewell Fire 
Alarm Telegraph Company, Montauk 
Multiphase Cable Company, the Oko- 
nite Company,Standard Underground 
Cable Company, India Rubber and 
Gutta-Percha Insulating Company, 
N. Y.; Shelby Electric Company, 
J.S. Wilson, F. M. Ferrin Municipal 
Cable, Frederick Pearce, M. & I. Elec- 
trical Company, ‘I’. J. Smith and the 
National Conduit and Cable Company. 

Arrangements have also been made 
to have the finest exhibit of X-ray 
pictures and apparatus ever given in 
the United States. ‘The Edison Cin- 
ematograph Company have promised 
to give an exhibition during each even- 
ing of the convention, showing their 
latest pictures of the battle of Santiago 
and Manila, in addition to other and 
interesting pictures. A lecture by one 
of the up-to date electricians is also 
being arranged for, as is also an illus- 
trated lecture on Cuba. ‘The munic- 
ipal electricians appreciate the fact 
that a convention and exhibition on 
educational lines is what is required 
at the present time, and their meet- 
ings will be conducted on those lines 
in the future. The association has 
invitations from Boston, Pittsburgh, 
Chicago, Ottawa, Canada, Omaha, 
St. Louis and Kansas City for the 
meeting in 1900. 
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Discussion on Nernst’s Lamp. 


Continuing his reply to the dis- 
cussion on the Nernst lamp (see 
E.ectricaL Review, March 8, page 
154), Mr. Swinburne said: With re- 
gard to deterioration and its cause, 
after running some time the material 
appeared to get crystallized; what 
else happened he did not know. 
Probably there was a gradual tendency 
for the rod to get uneven; then it 
would get more heated in one part, 
and softer, until at last it melted. 
Professor Ayrton seemed to think 
that the compound in the Welsbach 
mantle was chosen entirely for giving 
light; but any one who used those 
lights knew that the strength of the 
mantle was of great importance. You 
could get a very good light from 
yttria, but you could not get a strong 
mantle that would not warp. The 
manufacturer had to _ consider 
strength, portability, and durability ; 
and one point about that was 
that both the Welsbach and Nernst 
were at a very high temperature, just 
short of the fusing point, at which 
the material very slowly evaporated, 
If you took a thoria mantle, and put 
lime on it, it would give a very nice 
light at first, but the lime would soon 
volatilize; so. would ‘many other 
substances; ceria went off quicker 
thin thoria, and the _ result 
was that after running a thoria 
mantle with a smal] amount of ceria, 
for some time you had a pure thoria 
mantle. It was not that the power 
of the ceria was exhausted, but that 
it was not there. He did not know 
what caused the deterioration of the 
lime light; probably the lime really 
began to sinter together, and, there- 
fore, you did not get the same tem- 
perature as before. Hecongratulated 
Major Flood Page on the exceedingly 
broad-minded view he had taken of 
the subject. With regard to the 
early Jablochkoff lamp he had no in- 
formation; his own impression was 
that the Jablochkoff candle was the 
only thing which was at all successful. 
That was in use in 1878. There was 
another lamp which depended on a 
hot material between the poles, called 
the Lampe Soleil, in which an are 
was struck across a surface of mar- 
ble which got very hot, and finally 
conducted and gave an illuminant 
surface. ‘The cathode rays experi- 
ments referred to by Mr. Swinton 
bore out what he had said about the 
earths, that it was simply a question 
of temperature. There was another 
inventor, he believed, working on a 
lamp with cathode rays, and, no 
doubt, they could be made to give an 
efficiency equal to the Nernst, if the 
earths were raised to a sufficiently 
high temperature. With regard to 
the amount of heat given off, it de- 
pended on the amount of power used. 
If you took 100 watts, probably 


nearly 100 would go off in heat, as 
only a small percentage of the energy 
was converted into light, and until 
Mr. Maxim and Mr. Mordey could 
tame their glow-worms, he was afraid 
it would always be so. 
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CHICAGO ELECTRICAL TRADE 
NEWS. 

The Sterling Electric Company, 
Chicago, makers of the Sterling 
switchboard for telephone exchanges, 
are so very busy that they are com- 
pelled to work the entire day, 24 
hours, in three shifts of eight hours 
each. The ‘‘ Sterling” apparatus has 
met with much favorable comment, 
and has been adopted by a number of 
exchanges throughout the country. 


The Illinois Electric Company, 
Chicago, are exclusive agents in Chi- 
cago for the Lundell fan motor. 
This is one of the most popular styles 
and makes in the market. ‘The ad- 
vance of the motor-fan season is al- 
ready upon us, and the Lundell’s 
reputation will probably carry it 
through as a ‘‘top notcher.” The 
sales in motor fans for the year of 
°99 will in all probability be very 
much larger thin any year formerly. 

The Cutler-Hammer Rheostat Com- 
pany, Chicago, have just issued to 
the trade a handsome. new catalogue 
in which is shown an. endless variety 
of the apparagus they manufacture. 
The popularity and durability of the 
Cutler-Hammer rheostat is fully 
demonstrated from the fact that the 
company have put out into the market 
more than 25,000 rheostats, which can 
now be found all over the world in 
daily use. 

Chas. E. Gregory Company, Chi- 
cago, are doing a very large business 
in repairs of electrical machinery. 
They have excellent facilities and a 
spacious workshop to handle their 
growing business in second-hand elec- 
trical machinery. The workmen em- 
ployed are expert, and the firm have 
several large contracts on their hands. 
There is often much money saved for 
the customer who is dealing with a 
first-class house in this special line of 
work. 

The Allen soldering stick, made 
by L. B. Allen Company, 6359 Star 
avenue, Chicago, is a very useful com- 
position. ‘The stick is used as a sub- 
stitute for acids, resin or soldering 
salts. There is a certain corrosive 
action which affects wires or other 
material in copper when certain acids 
are used, and it is claimed that this 
is eliminated by the use of the stick. 
It is meeting with a large sale through 
the company’s various agents through- 
out the country. 

The American Electric Vehicle 
Company, of Chicago, have lately 
closed several good contracts for elec- 
tric carriages, and they report an in- 
crease in their sales and an exceed- 
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ingly bright outlook for future busi- 
ness. There is to-day no more inter- 
esting subject of transportation than 
the automobile, and the American 
Electric Vehicle Company, with their 
superior facilities for fine work, will 
certainly be favored with a large 
share of the orders. 

Mathias Klein & Son, Chicago, are 
well known manufacturers of ‘‘ Klein’s 
Climbers” and 
much used in the construction of 
electric lighting, telephone, street 
railway and telegraph lines Besides 
these specialties, the firm make a 
complete line of linemen’s tools The 
excellent reputation which those prod- 
ucts have enjoyed in former years 
make them especially desirable, and, 
as a consequence, just at this season 
the firm are kept busy and the factory 
fully taxed to turn out orders. 

The approaching Spring season, ac- 
companied by the gentle April shower 
which very often ends in the more 
dangerous electric storm, is the sub- 
ject of much thought, at times, to the 
central station manager, and others 


“#ho have to do with thecaré.of power 


plants, etc. It is essential’ to have 
the valuable machinery sufficiently 
protected from the pranks of light- 
ning. The Garton—Daniels Electric 
Company, of Keokuk, Iowa, are mak- 
ers of the “Garton” lightning ar- 
rester. Their sales this year have 
been very large. The new catalogue 
they have very recently issued is 
handsome in appearance and contains 
full information relative to lightning 
arresters. 


F. E. C. 
—e 3 
LEGAL NOTE. 

Judge Lacombe in the United 
States Circuit Court for the Southern 
District of New York. on March 6, 
denied an application by the Thomson- 
Houston Electric Company for a pre- 
liminary injunction against the Bul- 
lock Electric Company, to restrain 
the latter company from infringing 
patents Nos. 283,167 and 401,485, 
issued to Elihu Thomson. The com- 
plainant contended that street-car 
controllers sold by the Bullock Elec- 
tric Company and containing mag- 
netic blow-out devices were an in- 
fringement upon the patents named. 
The defense contended that the pat- 
ents were invalid for lack of novelty. 
The case was exhaustively argued by 
Mr. Frederick H. Betts for com- 
plainant, and by Mr. Arthur Stem, 
of Cincinnati, George J. Harding, of 
Philadelphia, and Clifton V. Edwards, 
of New York, for the defendant. 
The case was first heard on Jan- 
uary 20, and then on request of the 
counsels for the plaintiff was reheard 
on February 10. 


*“Come-alongs,” 86» 
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The Peru Electric Manufacturing 
Company, Peru, Ind., has issued a 
very comprehensive, well prepared 
and thoroughly illustrated catalogue 
of its well known products, which in- 
clude carbon batteries, porcelain cut- 
outs, insulators and tubes. The cata- 
logue may be had free on application. 


Central Telephone and Electric 
Company, 1123 Pine street, St. Louis, 
Mo., are soon to get from the press a 
complete catalogue illustrative of the 
extensive line of telephone instru- 
ments, switchboards and telephone 
parts, which they are manufacturing 
in their large factory. 


The [Moloney Electric Company, 
St. Louis, Mo., are now well located 
in their new factory at the corner of 
Second and Pine streets. ‘The com- 

pany have increased their shop facili- 
ties in the way of new machines and 
tools, and are anticipating a large* 
Spring " for the “ Moloni@y : 
transformer, ori, 

The Eureka Electric Company, 
of Chicago, has lately placed upon 
the market their new Eureka Mag- 
neto, the specifications of which are 
as follows: The generator is of 
tungsten steel, which is acknowledged 
the highest grade of steel for mag- 
nets; the ringers are of the regulation 
pattern, the switch is self-contained 
and platinum contacts; shunt is of 
the centrifugal type, and each magnet 
is guaranteed indefinitely. Undera 
test a 10,000-ohm bell proved its ef- 
ficiency, and rang loud and clear 
through 25,000 ohms’ resistance. They 
are also placing on the market a new 
inter-communicating system known 
as their Auto-Inter system. By 
simply pressing the button it makes 
the call and the connection of the 
station wanted, and by replacing the 
receiver it automatically cuts itself 
out, thereby never leaving a station 
eut out of the system or cut in on 
any other station. 


The demand for protection from 
lightning for telephones and switch- 
boards has become, as the season of 
lightning approaches, one of con- 
siderable importance to telephone ex- 
changes, and those who take the 
precaution to prepare for the season 
of disaster to telephone properties 
will be the ones who will escape not 
only an enormous expense resulting 
from burn-outs, but also the exas- 
perating annoyance and inconvenience 
of not being able to render proper 
service to their patrons. In connec- 
tion with the above, we are informed 
that the Western Electrical Supply 
Company, of St. Louis, Mo., have a 


most elaborate assortment of Maxstadt - 


and carbon lightning arresters of every 
design, such as are atthe present time 
in demand. ‘They are constantly in- 
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creasing their supply of this class of 
material and are always able to take 
care of their customers in the most 
satisfactory manner. 


Thousands of engineers all over 
the country have attested the fact 
that Cling-Surface applied to a belt 
will not only stop all slipping and 
increase the power materially, but 
will also cut off almost entirely the 
annoyance of belts breaking or run- 
ning-off the pulley. In plants where 
Cling-Surface is used, a slipping belt 
is unknown, as the composition puts 
life into an old, stretched-out or oily 
belt, and no one ever thinks of troub- 
ling to take up:a belt, for they all run 
slack, making it unnecessary to bother 
with them until the sides touch. All 
belt caretakers must realize what it 
means when the superintendent of a 
large plant says: ‘‘ We believe we 
have saved the time, trouble and cost 
of taking up of at least 500 belts in 
the past two and a half years, and our 
belts require next to no attention.” 
The Cling-Surface Manufacturing 
Company, of 146 Virginia street, 

uffalo, N. Y., in its advertisements 
guarantees that a sample can will pay 
for itself every month. This seems 
rather a bold assertion, and yet an 
increase of two per cent of power 
would pay foi,all the material needed, 
while the company guarantees an in- 
crease on an average of 15 per cent. 
Furthermore, there is hardly a plant 
that does not have at least one belt 
that is overtaxed, where an inerease 
in power (in such cases the trans- 
mitting power has Been repeatedly 
doubled) would not in itself pay more 
than the cost of the Cling-Surface 
needed for the whole plant. 


Education by Cérrespondence— 
There are, probably, few persons 
among the many thousands employed 
in the various branches of electrical 
work who have not at some time 
realized the great advantage of a 
technical training and deeply re- 
gretted that they had been unable, 
owing perhaps to the fact that they 
had not the time or money to spend 
three or four years in college, to se- 
cure such an education. To such 
persons the modern methods of in- 
struction by correspondence em- 
ployed by the United Correspondence 
Schools, of 156 Fifth avenue, New 
York, are of great benetit. Years of 
experience in teaching by correspond- 
ence has enabled them to present 
courses in electrical and mechanical 
engineering which are thoroughly 
practical and complete. Information 
is imparted by means of text-books, 
which are prepared especially by ex- 
pert engineers and are written in 
simple, clear and concise language. 
The studies carry the student along 
step by step and give a_ practical 
knowledge of arithmetic and algebra, 
geometry. etc., if desired, before pro- 
ceeding to the study of the principles 
and applications of the subject being 
taught. It is safe to say that no sys- 
tem of instruction, aside from a uni- 
versity course, is so well suited to the 
wants of all who have been denied 
the advantages of a technical educa- 
tion. 
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| TELEPHONE OF THE WORLD 
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, Most powerful magneto-generator and bell in the market. 

Bi-polar receivers ; highest grade. THE SUCCESS OF INDEPENDENT TELEPHONY 

The embodiment of simplicity. IS ENCOMPASSED IN THESE SIX POIATS: 
Perfect mechanism ; platinum points. 

: Gast-transmitter caps. (solid.) KK nowiedge of the Art; x Comprehension of its Science SS 

Gast-transmitter hacks. (solid. ) Energy in its Business Development ; In the face of Tyram f 

1 For exchanges—Series No, {. ne a 

.i4 Bridged No. 2 for toll lines. FE arestness in Providing Protection; x Care of Patron SS 

. Challenges admiration | [_iteratity of Resources; x x x x x Without Limi 

: Surpasses competition | | — es 

Value unequaled | ! | Y¥ ankesism in Application and Execution; Beyon easur 

: The grandest telephone ever produced!!! ! Novaity of Invention and Production; x x Ad Libitu YJ 

h Try it. | 

: Order a sample. 

e 

/ This is the SIXTH YEAR of our incorporation. Each year some mushroom competitor has circulated false stories about 


; us. The files of this paper during these six years will prove that we have survived hundreds of “ busted" or “sold-out ” 
t competitors; many of them more pretentious and denunciatory than those who villified us last year, or may attempt to this 
year. - It is a safe statement that if the KEELYN SYSTEM had not been able to uphold INDEPENDENT TELEPHONY AND ITSELF, 


4 none of its competitors would have survived. 

Again for the Sixth Annual time let us remind the public that SIX YEARS HENCE the KEELYN SYSTEM will “a be 
n LEADING TO SUCCESS; notwithstanding that patent pirates and combination of guerillas who purloin its rights and attempt 
7 the theft of its fair name may then be relics of the past. Trade with the most reliable and largest telephone factory in 
si America. ' 

; : | 

»S 

; WESTERN TELEPHONE CONSTRUCTION COMPANY, 

: 250 SOUTH CLINTON ST., CHICACO, ILL. 


h- NOTE.—LARGEST MANUFACTURERS OF TELEPHONES IN THE WORLD. 
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ing, Washington, D.C. Copies of any patent may 
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620,57 peer 8S. B. Fowler, 
New York . Y.—An apnunciator drop, 
comprising a ih Se a coil about said tube 
and adapted to be ‘included in an electrical 
circuit, and a balanced shutter of magnetic 
material supported in the field of said coil. 

620,593 Electrical storage battery and 
plate therefor; R. Kennedy, Bradford, 


Eng. 

620,609 Motor; E. S. Pillsbury, St. Louis, 
Mo.—Field magnets of an armature and its 
windings, a commutator therefor, brushes 
cooperating with said commutator, an insu- 
lating ring on said commutator, pivotally- 
mounted, centrifugally-operated, short-cir- 
cuiting plates which normally rest against 
said insulation ring, and centrifugally-oper- 
ated devices for drawing said plates into 
engagement with the commutator segments 
when the motor has attained speed. 

620,626 Electric measuring instrument ; 
C. R. Weymouth, Alameda, Cal — An in- 
strument having fixed and movable Coils of 
a divided circuit, one branch containing a 
fixed coil, the other branch containing a 
fixed coil and a movable coil. 

620,628 Apparatus for controlling oper- 
ation of motors ; C. E. Woods, Chicago, IIl. 

620,640 Electric incandescent lamp ; F. 


M. F. Cazin, Hoboken, N. J. 
STORAGE 


American £2224 


are the best. Send for descrip- 
tive circular. 


Absolutely Non-iInfringing. 
Protection Quaranteed. 


AMERICAN BATTERY CO., 

















Central Manufacturing Co. 
yore ea Tenn. 





eam 
: ow Yellow Pine Cross 
: 5 Arms, Locust Pins, 
Oak ek Electrical Mouldings, Oak Brackets. 
Large stocks on hand. Delivered prices quoted, F. 0. 
B. cars, your city, in any quantity. ia” Write us. 


[oter Starting Rheostats 
Motor Regulating Rheostats 
Dynamo Field Rheostats 
Theater Dimmers, Special Rheostats 


Iron Clad Resistance Co ,W**7f's*R: “*” 











Salesmen Wanted in every State in 
the Union who visit Manufacturers of Dy- 
namos and Motors, Electrical Street Rail- 
ways, Electrical Repair Shops, Electrical 
Supply Jobbers, to take our line of Insula- 
tion on commission. Good, live salesmen 
can add twelve to fifteen hundred dollars per 
year to their incomes. All necessary sam- 
ples can be carried in pocket. 

W. H. SILLS MICA CO., 
60, 62, 64 MicHIGAN AVE., CHICAGO. 


HEBER WELLS, 
PATTERN LETTERS 
“*Vartows sises and otylen 

167 Willlam St.. NEW YORK. 
J.C. WHITE & COMPANY, 

INCORPORATED. 
ENCINEERS, CONTRACTORS, 

29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLOG., BALTIMORE. 


—={= 


THE AWL-ROENTGEN-LIGHT TUBES. 
POWER + DEFINITION + LONG LIFE. 
KIRPIAYERAYS OELLING, BOSTON. 


FOR SALE. 
STEEL RELAYING RAILS. 


5,000 tons original section 60 lbs. per yard, first-class 
relaying steel rails, with splices. 
















800 tons original section 50 Ibs. per yard, first-class | 


relaying steel rails, with splices. 
Delivery on roads running through Indiana, 4 eed 
Kentucky and Ohio. Low rates can also 
cured to avy Mississippi River points. 
THE ISAAC JOSEPH IRON CO., 
9-15 Swift Building, Cincinnati, Ohio. 


wy. R.OSTRANDER & CO. 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 


Electric. and M-chanical Bellis. 
FACTORY, 


DE KALB AVENUE, 
BROOKLYN. 


Bend for Illustrated 
Catalogue. 


B. E. GREENE, 
Street Railway Securities 
Electric Light Securities 


36 NEW STREET, 
New York. 


Telephone “‘ 1344 Broad.”’ 
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CIRCUIT BREAKERS. 


WARD LEONARD ELECTRIC Co., 
Bronxville, N. Y., U.S.A. 











IDEAL 
VICTOR 


- Circuit-Breaker. 
F. A. LA ROCHE & CO, 


664 Hudson Street, New York, 
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An Ever Ready Electric Light 
for all purposes where a... —_ and handy flash light is 
Lights Instantly. pac be Blown Ont, 
Gives from 8,000 to 8,000 lights before battery requires 
renewal. wires to get out of order. No chemicals to 
spill. Can be carried into a cellar fall of leaking gas, an 
3 4 ~ alcohol and malt vats, OR PLACED IN A KEG 
OWDER R without danger of cele 
SIZE, 9xI4g INCHES. WEIGHT ABOUT 1% LBs, 


Price, Complete, $3.00. By Mail, $3.30 


Extra Battery, 30 cents. By Mail, 50 cents, 


James S. Barron & Co., 


Manufacturers of and Wholesale Dealers in 
General Electrical Supplics, 
24-30 HUDSON S8T., NEW YORK. 














-3 (Steam, Electrical and Mechanical). 
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THE 
BEST EDUCATION 
FOR AN 
ELECTRICAL ENGINEER 


is that which helps to Increase ’ 
his Salary. > 

The American School of Correspondence is 
A purely Educational Institution { 
and not a money-makin § enterprise. : 
A school pene ne by ry Common- 4 
wealth of Massachuse 4 
Devoted pepe ne to Engineering 


$ Conducted by technical Experts of 
world-wide reputation. 

4 WRITE TO-DAY for our “Hand- 
4 book B” and Special Club Rate for 
March, 

> AMERICAN SCHOOL OF CORRESPONDENCE 
P BOSTON, MASS., U. S. A. 
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VOVeY ins vuvevy 





Cor Scranton, 
and ‘learn how Sule 80 p Ma are sciting 


An Education by Mail. 


Students in the courses of Mechanical or Elec- 
trical Engineering, Architecture, or any of 
the Civil Engineering Courses are 
soon qualified for salaried draft- 

ing room positions. 
for pamphlets. 
The Intertiational 











Sete ehieTee eee ETE 


TELEPWONY, TELE 
DYNAMO-ELECTRIC 


Your Salary 


YOUR iy at Ada INCREASES. 


A THOM UDY AT 
YOU WILL NOT FEEL THE OUTLAY. COURSES BY MAIL 


ELECTRICAL ENCINEERINC, 
ELECTRICAL STATION ENGINEERING, ELECTRIC LIGHTING, ELECTRIC RAILWAYS, 
APHY, ELECTRO-PLATING, MECHANICAL DRAWING AND 

ACHINE DESIGN. BEST. TEXT BOOKS FREE. 


WILL INCREASE AS YOUR 
KNOWLEDCE OF YOUR PRO- 
FESSION AND YOUR VALUE TO 


T sa I ated THAT 





Seven years of experience in t 


letters from students all over the w: 


Affe oe oe oe eo ee Bee feo foo fee fee 


by 
Write for illustrated circular B, reample pages sot = books, drawing plate and booklet of 


THE UNITED CORRESPONDENCE SCHOOLS, *°* *°° NEW 'VYoukAYPXe™ 


Be ahs Ho Hs Hs ahs Ho oe Hs Hf He 
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BARGAINS IN DYNAMOS «© MOTORS 


ALTERNATING AND DIRECT CURRENT. 
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15 H.-P. 220-volt Lincoln, new... ... 
25 H.-P. Edison motor, 110-volt....... 
Cne Wonder plating dynamo, same as 


- $200 | 20 K.-W. Edison bipolar, 110-volt, new 
250| commutator, recently rewound, new 
bearings, compound wound........ $275 
20 K.-W. Edison bipolar, 220-volt, new 
did the work of the Standard Sewing commutator, recently rewound arma- 
Machine Company for years......... 40} ture, new bearings, compound wound 275 


Our standard dynamos and motors were installed in place of above machines. 


FAN MOTOR CATALOGUE ? 
THE EMERSON ELECTRIC MFG. CO., epwey Seer ane eeeein Ser rk Pree 


714-716-718 St. Charles Street, sr. vours, so.| LINCOLN ELECTRIC COMPANY, = 71 Ontario St., CLEVELAND, OHIO. 


GAN I BEGOME AN ELEGTRIGAL ENGINEER 


For our free book, entitled “Can I Become an Electrical Engineer?” address 


The Electrical Engineer Institute of Correspondence Instruction, 


CONDUCTED UNDER THE AUSPICES OF “THE ELECTRICAL ENGINEER.” 
Merman A. Strauss, E, E., General Manager. Department M., 120 Liberty. Street,.New. York, U. S.A. 
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If not, write for Catalogue No. 2008. 














